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The Australian PhD is evolving, following a more global response to ensure the PhD structure reflects 
current employment pathways (Group of Eight, 2013). Aligned to this, is the argument that experiences 
of doctoral candidates could be greatly enriched by developing integrated (and individualised) programs 
(Kiley, 2014). A review of the current literature deliberating the contemporary PhD, focusing on 
industry engagement, informed this study from conception through to development of the analytical 
framework. The review identified that little is known about the first-hand experiences of the diverse 
stakeholders involved with PhD industry engagement, leading to several assumptions and myths being 
perpetuated on this important aspect of PhD education. Importantly, the review also found that no 
surveys have been undertaken to analyse the value of industry engagement in the Australian PhD from 
the perspectives of graduates, academic supervisors and industry representatives. Therefore, this 
research project addressed these gaps through qualitative questionnaires designed to capture detailed 
perspectives of these three stakeholder groups and address the overall research question - what is the 
perceived value of industry engagement in the PhD from different stakeholders? While the focus of this 
research is the Australian PhD, this research is relevant to doctoral education globally. The analysis 
comprised top-down and bottom-up theming and coding in Nvivo11. Emergent themes clustered around 
perceived challenges, benefits, concerns and recommended practice when engaging in collaborative 
PhD programs. Key findings indicate that individual perceptions of PhD industry engagement are 
influenced by existing internalised values and attitudes, external factors such as relationships and 
networks, as well as institutional or systematic requirements, structures and processes. This research 
has potential and actual implications for decision-making regarding investing in opportunities for PhD 
candidates that encourage industry engagement. Recommended practice might be aimed at increasing 
opportunities for collaboration with industry throughout PhD candidature and offering work placements 
in multiple environments to keep skills and professional identities current. This approach would also 
allow for unstructured and individualised experiences vital for student learning. Increasing awareness 
of all stakeholders around alternative sector definitions, requirements, motivations and potential 
contributions to the research and innovation endeavour will demystify roles and expectations, unify all 




Table of Contents 
Declaration ................................................................................................................. iii 
Abstract ....................................................................................................................... v 
Table of Contents ...................................................................................................... vii 
List of Figures ............................................................................................................ xi 
List of Tables............................................................................................................ xiii 
Abbreviations ............................................................................................................ xv 
Statement of Contributors ....................................................................................... xvii 
Acknowledgements .................................................................................................. xix 
Dedication ................................................................................................................ xxi 
Chapter 1. Introduction ..................................................................................... 23 
1.1 Background ................................................................................................. 23 
1.2 Key events and documents.......................................................................... 24 
1.3 Significance of the study ............................................................................. 30 
1.4 Aim and research question .......................................................................... 31 
1.5 Structure of the dissertation ........................................................................ 32 
Chapter 2. Background and literature review ................................................. 33 
2.1 Background: The evolving Australian PhD study program ........................ 33 
2.2 Literature review: PhD education reform ................................................... 34 
2.3 Search criteria: Exclusion and inclusion ..................................................... 34 
2.4 The conversation so far ............................................................................... 36 
2.4.1 Introduction ............................................................................................ 36 
2.4.2 A diverse cohort – background and aspirations ..................................... 36 
2.4.3 Contrasting perspectives ........................................................................ 37 
2.5 Theoretical perspectives on the PhD experience ........................................ 41 
2.6 Conclusion .................................................................................................. 47 
Chapter 3. Research design ............................................................................... 51 
3.1 Introduction ................................................................................................. 51 
3.2 Research approach ...................................................................................... 51 
3.3 Pilot study and qualitative survey design.................................................... 53 
3.4 Ethical considerations ................................................................................. 53 
3.5 Recruitment and sampling .......................................................................... 54 
3.6 The coding and theming process................................................................. 59 
3.7 Conclusion .................................................................................................. 64 
Chapter 4. Findings ............................................................................................ 66 
4.1 Introduction ................................................................................................. 66 
 
viii 
4.2 Developing theoretical constructs ............................................................... 66 
4.2.1 Internal or cognitive influences on perceptions of industry 
engagement in the PhD ........................................................................... 66 
4.2.1.1 Agency ............................................................................................... 67 
Choice/Relevance ............................................................................................... 67 
Direction/Motivation/Focus ............................................................................... 72 
Contribution ....................................................................................................... 75 
Perspective ....................................................................................................... 77 
4.2.1.2 Desire ................................................................................................. 77 
Requirements of a PhD program ........................................................................ 78 
Suggestions/examples ........................................................................................ 80 
Goals/Outcomes ................................................................................................. 83 
What’s missing? ................................................................................................. 85 
4.2.1.3 Awareness .......................................................................................... 88 
Awareness ....................................................................................................... 88 
Opportunities ...................................................................................................... 93 
Understanding/Agreement ................................................................................. 94 
Experience ....................................................................................................... 96 
Definitions ....................................................................................................... 98 
Beyond ..................................................................................................... 101 
4.2.2 External or social influences on perceptions of industry engagement 
in the PhD ............................................................................................. 102 
4.2.2.1 Relationship ..................................................................................... 102 
Collaboration/Team .......................................................................................... 103 
Expectations ..................................................................................................... 106 
Networks/Networking ...................................................................................... 109 
Communication/Feedback ................................................................................ 111 
4.2.2.2 Contrast ............................................................................................ 112 
Differences/Contrast ........................................................................................ 113 
Challenges ..................................................................................................... 117 
4.2.3 Practical or procedural influences on perceptions of industry 
engagement in the PhD ......................................................................... 125 
4.2.3.1 Practical ........................................................................................... 125 
Real ..................................................................................................... 126 
Access ..................................................................................................... 129 
Effects ..................................................................................................... 130 
Time ..................................................................................................... 132 
Practical ..................................................................................................... 135 
Key People ..................................................................................................... 136 
 
ix 
4.2.3.2 Ability .............................................................................................. 137 
Skills  .................................................................................................... 137 
Strengths and weaknesses of PhD graduates ................................................... 141 
4.3 Closed question response data .................................................................. 145 
4.4 Conclusion ................................................................................................ 146 
Chapter 5. Discussion, implications and conclusions .................................... 147 
5.1 Introduction ............................................................................................... 147 
5.2 Theoretical implications............................................................................ 147 
5.2.1 Self-regulated learning: A key dimension in PhD education ............... 147 
5.2.2 Student-led learning: A crucial element in the PhD experience .......... 149 
5.2.3 Professional identity and its critical role in PhD training .................... 151 
5.3 Implications for policy and practice ......................................................... 153 
5.4 Conclusion ................................................................................................ 157 
References ............................................................................................................... 159 
APPENDICES 165 
Appendix A Supporting documentation ........................................................... 167 
A.1 Published literature review ....................................................................... 167 
A.2 Ethics approval.......................................................................................... 168 
A.2.1 Edith Cowan University ....................................................................... 168 
A.2.2 Murdoch University ............................................................................. 169 
Appendix B Surveys............................................................................................ 170 
B.1 Full surveys ............................................................................................... 170 
B.1.3 Graduate ............................................................................................... 170 
B.1.4 Industry................................................................................................. 171 
B.1.5 Supervisor............................................................................................. 172 
Appendix C Full response data .......................................................................... 173 
C.2 Requirements of a PhD program............................................................... 173 
C.3 Perceptions of ‘time’ ................................................................................. 178 
C.4 Practicalities of industry engagement ....................................................... 184 





List of Figures 
Figure 1. Summary of key events and documents in relation to policy on 
Australian PhD and industry engagement ........................................... 25 
Figure 2. Thesis structure .......................................................................................... 32 
Figure 3. Literature Review Search Strategy ............................................................ 34 
Figure 4. ‘The Knowledge Worker’ (adapted from Hancock and Walsh, 2014, 
p.11) ..................................................................................................... 46 
Figure 5. Participant recruitment summary ............................................................... 58 
Figure 6. Visual summary of thematic analysis (repeating ideas example quotes 
are enlarged in order on next page) ..................................................... 60 
Figure 7 Enlarged repeating idea exemplar quotations ............................................. 61 
Figure 8. Perceived challenges in a collaborative PhD project ............................... 118 








List of Tables 
Table 1: Categories of interests and related search terms for the review.................. 35 
Table 2: Extended search terms for the review ......................................................... 35 
Table 3: Topics outside scope used to discard papers............................................... 36 
Table 4: Theoretical perspectives being applied to the research ............................... 42 
Table 5: Graduate Respondent IDs (GRID) and selected information ..................... 56 
Table 6: Supervisor Respondent IDs (SRID) and selected information ................... 57 
Table 7: Industry Respondent IDs (IRID) and selected information ........................ 57 
Table 8: Step 1. Evolving Codebook used to discover patterns within survey data
 ............................................................................................................. 63 
Table 9: Step 2. Categorisation of Repeating Ideas into Themes ............................. 64 
Table 10: Step 3. Developing Themes into Theoretical Constructs.......................... 64 
Table 11: Key factors and representative quotes for Graduates on 
‘Choice/Relevance’ .............................................................................. 67 
Table 12: Key factors and representative quotes for Supervisors on 
‘Choice/Relevance’ .............................................................................. 70 
Table 13: Industry and Graduate concepts and perceptions of ‘contribution’ .......... 75 
Table 14: Perceptions of requirements for a PhD program from PhD Candidates, 
Academic Supervisors and Industry .................................................... 78 
Table 15: Examples and suggestions from industry and supervisors ....................... 81 
Table 16: Supervisor perceptions of 'what's missing' in the context of Industry 
Engagement in the Australian PhD ...................................................... 86 
Table 17: Industry perceptions of 'what's missing' in the context of Industry 
Engagement in the Australian PhD ...................................................... 87 
Table 18: Graduate perceptions of 'what's missing' in the context of Industry 
Engagement in the Australian PhD ...................................................... 88 
Table 19: Supervisor PhD definitions ....................................................................... 98 
Table 20: Supervisors request for/required definitions ............................................. 99 
Table 21: Expressions of the 'Real' concept ............................................................ 127 
Table 22: Perceptions of 'Time' ............................................................................... 133 
Table 23 Perceptions of the practicalities of industry engagement ......................... 135 
Table 24: Perceptions of Key People ...................................................................... 136 
Table 25: Skills developed though an industry placement...................................... 138 







ACGR Australian Council of Graduate Research 
ACOLA Australian Council of Learned Academies 
AMSI Australian Mathematical Sciences Institute 
AWARE Advancing Western Australian Research Education 
BCA Business Council of Australia 
Candidates PhD Candidates 
DET Department of Education and Training 
ECU Edith Cowan University 
ESL English as a Second Language 
Graduates PhD Graduates 
HERDC Higher Education Research Data Collection 
MU Murdoch University 
NISA National Innovation and Science Agenda 
PhD Doctor of Philosophy 
RBG Research Block Grant 
SME Small to Medium Enterprise 
TSD Transferrable Skill Development 
WIL Work Integrated Learning 
Note: The term ‘industry’ is used broadly in this research and refers to the private, 




Statement of Contributors 
I declare that I am the sole author of the thesis and the published literature review on 






I would first like to thank my incredible supervisors Dr Megan Paull, Dr Craig Whitsed 
and Dr Tash Ayers. They consistently allowed this thesis to be my own work, but 
steered me in the right the direction whenever they thought I needed it. Always 
available, always patient, always supportive – I couldn’t have asked for better mentors! 
I would also like to thank all of the PhD graduates, academic supervisors and industry 
representatives for their participation in the survey. Without you all taking the time to 
respond, and with such thoughtful comments, this research would not have been 
possible! 
To my cheerleader, and love of my life, my husband Mark: for supporting me 
throughout every twist and turn. 
My forever interested, and supportive Mum and Dad: who were always eager to know 
how my research was going. You sacrificed so much to give me and Jarrad a good 
education growing up, and we will always be grateful. 
To my incredibly supportive boss, Kellie O’Toole: you stop me from taking myself 
too seriously and I never would have made it this far without you! 
And last but certainly not least, to the most cherished things in my life, my beautiful 
daughters Ella and Mia: because a huge motivation for undertaking this research was 
the knowledge that one day you will read this and it will inspire you to value your own 
ability to create new knowledge for the world - or galaxy, depending on how soon 














Chapter 1. Introduction 
1.1 Background 
Approaches to training within the Australian PhD program are evolving, 
following a more global response to ensure the PhD structure reflects current 
employment pathways (Group of Eight, 2013). For example, Bienkowska and Klofsten 
(2012) describe a shift from the traditional ‘production of knowledge by autonomous 
researchers within strict boundaries set by disciplines (p.208)’ to ‘knowledge 
production through transdisciplinary as well as other border-spanning collaborations 
with a diversity of actors being actively involved in research (p.208)’. Aligned to this 
response is the argument that experiences of doctoral candidates could be greatly 
enriched through development of integrated (and individualised) programs (Kiley, 
2014). There has been a call for Australian universities to break away from the 
traditional academic apprenticeship-type model and offer PhD programs that continue 
to be ‘fit for purpose’ (Chubb, 2013) in the modern world. Collaborative doctoral 
programs that facilitate ‘an interplay between original research and developing 
sophisticated skills useful in the workplace’ (Bogle, 2015, p.61) were included in the 
call. Research on the lasting benefits of such programs to justify implementing more 
PhD initiatives that enhance the PhD experience and employability of graduates was 
also invited. My professional role for the last 10 years, providing advice and 
supporting PhD researchers from their first enquiry into undertaking PhD research 
through to conferral of their degree was a central motivator for doing this research. I 
saw a need for research on first-hand experiences of the diverse stakeholders involved 
with PhD education - to capture perceived challenges, benefits, concerns and 
recommended practice when engaging in collaborative PhD programs and use them to 
find ways to increase the likelihood of positive experiences and outcomes. It is also 
important to reiterate here that the term ‘industry’ is used broadly in this thesis and 
refers to the private, government and not-for-profit sectors. 
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1.2 Key events and documents 
This section discusses relevant key events, reports and policies introduced 
and currently in place in Australia, in part because of political and funding pressures 
surrounding ‘research impact and engagement’. Changing requirements and guidelines 
have resulted in nation-wide attention and implementation of new directives for 
doctoral programs that have and will continue to have an impact on the PhD experience 
and its role in the development of future graduates. Policies discussed here will lay the 
foundation for later reflection indicating how PhD candidates, their academic 
supervisors, and industry representatives appear to be experiencing, adjusting to, and 
at times resisting changing doctoral programs. A summary timeline is shown in Figure 









On February 6, 2013, Australia’s then Chief Scientist Prof Ian Chubb delivered 
a speech at The Australian Mathematical Sciences Institute (AMSI) Accelerate 
Australia Conference entitled ‘Productivity, Industry Engagement and the PhD 
Workforce’. Prof Chubb spoke of ‘a large divide between our most academically 
qualified citizens – our PhD graduates – and the industries that fuel our economy’ and 
expressed the opinion that so many PhD students continue to be enrolled by 
universities regardless of the decreasing number of academic positions available and 
capacity for the Australian economy to absorb graduates. Prof Chubb (2013) also 
stated that even though our PhD graduates are:  
some of our nation’s most creative citizens [with] skills in problem solving, 
project management, working within tight budgets and answering and 
developing innovative solutions to novel questions…Business…seems to 
believe that the content of a degree is more important than the process of 
learning that underpins the content.  
An important link was suggested, ‘between the number of researchers 
employed in industry, and the perception industry has of universities’ ability to prepare 
their graduates’. Prof Chubb posed the question of whether this is a cultural problem, 
or whether Australia is not preparing PhD graduates for a wide range of careers. He 
called for a restructure of: 
doctoral education to include a broader skill set - which currently is neither 
mandated nor explicitly encouraged in the research sector.  The old-style 
apprenticeship model that served many in this room well – including me – 
is no longer what we need unchanged in this country (Chubb, 2013).  
On 1 March of the same year, the Group of Eight (Go8), Australia’s eight 
leading universities, released a policy paper asking if PhD graduates are 
unemployable. Are we are producing too many PhDs? Does the public good of their 
research outweigh the public cost of their training? The Go8 suggested some responses 
to issues raised around PhD reform. One being to prepare graduates with broader skills 
and a more inclusive understanding of the wider range of employment opportunities 
available to them. The report also called for consideration of the very diverse PhD 
student cohort and the different values they hope to gain from undertaking a PhD. The 
Go8 suggested extending the PhD experience to enable familiarity with diverse 




as these changes take place it is likely that a more diverse array of PhD 
programs will become available, broadening the choice available to 
students and providing a range of different pathways – but all operating 
within an agreed accountability system and against a set of minimum 
standards that ensure quality and comparability (p.54).  
This notion of ‘broadening choice’ and having ‘agency’ in doctoral education is 
highlighted here as an important undercurrent to the findings of this research, with 
implications for top-down thematic analysis detailed in chapters to follow. 
In June 2014, the Australian Government Department of Education released 
a report presenting findings from a project on innovative approaches to research 
training, entitled ‘Initiatives to enhance the professional development of research 
students’. It was found that industry connections tend to be less prevalent in Higher 
Degrees by Research (HDR) compared with Bachelors, Honours and Masters by 
Coursework degrees. The opinion that engaging with industry during candidature and 
exposure to interdisciplinary environments can enhance the PhD experience and 
prepare graduates for varied careers, as well as benefit universities and industry was 
also expressed. An acknowledgement was made that ‘at a whole of system level, there 
is no strategic, coordinated approach to the engagement of industry in research training 
that targets key areas of importance for Australia’s future economic development 
(Department of Education, 2014, p.5)’. The diverse, multidisciplinary and multi-
institutional relationships in doctoral education are underlined here as having 
implications for the findings of the current research. 
On 23 July, 2014, then Chief Scientist Prof Chubb delivered a senate inquiry 
submission on the state of the Australian Innovation System. The submission included 
a report on Australia’s Innovation System, emphasising the ‘need for a forward-
looking, long-term and whole-of-government strategy (p.1)’ to boost Australia’s 
innovation performance and national competitiveness. One relevant discussion point 
was that ‘less than one in three (30 per cent) Australian researchers work in industry 
(p.2)’. Another comment made was that ‘Australia ranks 15th on business-to-research 
collaboration for small to medium enterprises [(SMEs)]; and 21st for large firms. Just 
4 per cent of our large firms collaborated and only slightly more of our SMEs (p.2)’. 
The need for a consistent government strategy for doctoral education is highlighted 
here as another underlying subject important to this research because it is associated 
with the top-down thematic analysis and findings in chapters to follow. 
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In September 2014, the Business Council of Australia (BCA) made a 
submission to the Senate Economics Reference Committee Inquiry into the Australian 
Innovation System, outlining a series of recommendations to build Australia’s 
Innovation System. The publication emphasised ‘innovation’ as something that 
happens as part of an all-encompassing system and that to support innovation we need 
to ensure that all parts of the system are cohesive to achieve national targets. It was 
reported that ‘the level of collaboration between research and business in Australia 
continues to compare poorly with other OECD countries (p.12)’. Recommendations 
were made to appropriately recognise collaboration with industry in research funding 
allocations and to design programs that focus on supporting research investigating 
industry requirements. It was also recognised that funding basic research continues to 
be crucial to Australia’s innovation outcomes.  
The 2015 Australian Council of Learned Academies (ACOLA) Review of 
Australia’s Research Training System recognised the pressing need to strengthen 
external engagement activities in research training. PhD industry placements and 
flexible training options were two key recommendations, with comments also made 
that Australia’s ‘industry–university collaboration performance lies close to last 
among international competitors (p.7)’. A call was made for universities to be more 
proactive in driving collaboration and also for industry to make more effort to engage 
with universities to utilise the expertise of PhD candidates. In the same year, the 
Review of Research Policy and Funding Arrangements noted that translation of 
knowledge is just as important for innovation, and that improved research 
collaboration is essential. 
Influenced by the above reviews and reports, on 7 December 2015 the 
Australian Government launched its National Innovation and Science Agenda (NISA). 
Items within the agenda included development of a national impact and engagement 
assessment to examine university research translation, and to find more ways to 
encourage greater university-end-user collaboration. The intention was that structured 
assessment and reporting of university research engagement and impact performance 
would help to increase collaboration between universities and research end-users and 
therefore work to improve translation and commercialisation of research overall. 
Following a nation-wide consultation process, a paper was released in 2016 by the 
Department of Education and Training (DET), followed by a pilot exercise in 2017, 
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and a new ‘end-user engagement’ indicator was developed to take place in 2018. This 
was also supported by relevant changes to Research Block Grant (RBG) funding 
arrangements.  
As identified in The DET 2018 Higher Education Research Data Collection 
(HERDC) specifications, universities are now expected to report on the following for 
PhD candidates: 
• Undertaking research internships with a research end-user; 
• Jointly supervised by a research end-user; 
• Jointly/fully funded by a research end-user; 
• Undertaking formal training on IE; and 
• Undertaking other commercialisation and engagement activities. 
The HERDC specifications now include ‘Engagement’ in the RBG Calculation 
Methodology, where funding is allocated based on categories of income such as 
income received from the private sector, philanthropic and international sources and 
from Cooperative Research Centres (CRCs) derived from private industry participants 
of CRCs.  
In their press release on 14 December 2017, The Australian Council of 
Graduate Research (ACGR) stated that candidates who were involved with work 
placements and collaborative research projects ‘reported greater skills development, a 
wider range of career ambitions and increased motivation to complete their PhDs (p. 
1)’. ACGR also revealed that ‘73% of PhD candidates reported that they had benefitted 
from external contact or advice on their PhD from non-university organisations (p.1)’. 
The council also highlighted the need for a more comprehensive definition when 
measuring external engagement in order to include the wide variety of activities 
involved in the many different PhD disciplines. In the release, Professor Cuthbert, 
Chair of ACGR, highlighted the ‘opportunity for universities and the communities 
they serve, to work to together to ensure even deeper levels of engagement 
and…involvement of individuals from outside the university in both research design 
and supervision (p.2)’. Another call was made for government to ‘rethink the way it 
frames and values end-user engagement to better capture the diversity of research 
currently being undertaken (p.2)’. Prof Cuthbert made an overarching call for 
government and universities to reconceptualise the process of developing relationships 
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between universities and end-users in research training to help increase the number of 
candidates engaging in valuable industry experiences as well as utilizing the rich 
networks many candidates bring with them when undertaking a PhD.  
Similarly, a study by Bentley, Bexley and Dollinger (2017) from the Centre for 
the Study of Higher Education asserted that: 
External engagement must be understood from a broader perspective, 
including collaboration and exchange with government, community and 
not-for-profit sectors. External engagement activities also span a 
continuum from informal networking to formal research cooperation and 
co-funding of projects (p.4). 
Their study revealed that these external engagement activities do provide positive 
insights, networks and practical skills but are not currently preparing graduates for 
career pathways outside the university or research institute sector.  
The above events and documents provide additional background to the 
evolving discussion on PhD education reform and the global response to calls for new 
PhD program initiatives, specifically those that encourage more industry engagement. 
The significance of undertaking research on the value of new PhD experiences will be 
discussed in the following section. Underlying themes of ‘choice’, ‘relationships’ and 
‘policy’ highlighted during analysis of key reports and proceedings will feed into the 
literature review and thematic analysis in the chapters that follow.   
1.3 Significance of the study  
Little is known about the first-hand experiences of the key players involved 
in research/industry engagement: the PhD candidates, academic supervisors and 
industry mentors. There is limited data currently published on different stakeholder 
understandings of the value of industry engagement in the Australian PhD, which has 
potential and actual implications for decision-making and investment in opportunities 
for PhD candidates that encourage industry engagement.  As such, an understanding 
of key stakeholders’ perceptions of the value of industry engagement during PhD 
training can inform the development of new initiatives to enhance the PhD experience. 
Data collected in this research on the perspectives of diverse stakeholders concerned 
with training/employability of PhD candidates/graduates could also support further 
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development of detailed guidelines with recommendations for experiences within the 
PhD that: 
1. encourage collaboration with industry throughout candidature; 
2. increase industry access to the creative ideas of PhD candidates for 
imaginative solutions to industry focussed problems; and 
3. Can be transitioned to other PhD programs encouraging similar forms 
of collaboration.  
1.4 Aim and research question 
This research aims to identify and characterise perceptions and understandings 
of the value of industry engagement in the Australian PhD from the perspectives of 
PhD graduates, academic supervisors and industry representatives. Qualitative 
questionnaires were designed to capture rounded and detailed perspectives of the three 
groups and address the overall research question - what is the perceived value of 
industry engagement in the PhD from different stakeholders? While the focus of this 
research is the Australian PhD, this research is relevant to doctoral education globally. 
To gain deeper insight into how these key stakeholders understand the value of 
industry engagement within a range of contexts, this study employed qualitative 




1.5 Structure of the dissertation 
The broad structure of this thesis is graphically represented below in Figure 2. 
 
Figure 2. Thesis structure 
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Chapter 2. Background and literature review 
The following chapter summarises and expands on a systematic literature 
review that was undertaken as a part of this study and published in a peer reviewed 
journal. See Roberts (2018) in 5.4Appendix A.  
2.1 Background: The evolving Australian PhD study 
program 
Achieving the customary PhD outcome of permanent research staff in a 
university is increasingly challenging (Group of Eight, 2013), and it is therefore 
imperative that innovative professional development opportunities are on offer to 
prepare (and make competitive) PhD graduates (hereafter graduates) for employment 
both in and outside of academia. Programs encouraging industry engagement seek to 
expose more PhD candidates (hereafter candidates) to the availability of a wide range 
of careers within the entire research and innovation system (Business Council of 
Australia, 2014), where their transferable skills, knowledge, and experience will be 
embraced as essential agents of knowledge transfer (Dept. of Education, 2014). If we 
introduce PhD programs that foster continuous collaboration within multiple 
employment sectors, then we are facilitating a cycle of benefits where candidates gain 
valuable experience in an industry environment and develop critical skills for career 
progression. Simultaneously, this would support businesses to work with universities 
to foster innovation, validate their products, improve processes and ultimately increase 
competitiveness. Universities across Australia are implementing or considering the 
introduction of coordinated professional development programs to transition and 
enhance the capabilities that candidates develop through independent research into the 
abilities required for employment within the ‘Triple Helix’ model of Government, 
Business and University collaborations (Mroczkowski & Miller, 2017). The 
overarching aim is to increase the likelihood of positive outcomes and acquisition of 
employability skills that go beyond those of specialised technicians (Group of Eight, 
2013). This is exemplified in the work undertaken by Borrell-Damian et al. (2010), 
who suggest that collaborative doctoral programs help the knowledge society find 
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innovative ways of approaching the world’s problems by asking creative questions and 
finding creative solutions within multiple employment contexts.  
2.2 Literature review: PhD education reform 
A considerable amount of literature has been published on PhD program reform. What 
follows is a literature review aiming to identify: (a) attitudes concerning the work-
readiness of PhDs; (b) positive observations towards the existing skillset of PhDs as 
well as any perceived skill deficiencies; (c) perspectives on the importance of 
individualised PhD programs that encourage career planning and enhance 
employability; (d) calls for future research to justify development of and commitment 
to PhD program initiatives that encourage industry engagement; and (e) perceptions of 
what might constitute recommended practice in doctoral education. 
2.3 Search criteria: Exclusion and inclusion 
Published studies were identified using the search strategy described below and 
summarised in Figure 3. 
 
Figure 3. Literature Review Search Strategy 
Peer-reviewed articles published Jan 
2010 - June 2016
Keyword scan of articles and additional 
search
500 Abstracts screened and articles 
outside scope discarded






Firstly, peer-reviewed articles published in academic journals were searched from 
January 2010 until June 2016 using initial search terms derived from categories of 
interest aggregated in Table 1. Publications were only included in the analysis if 
published in English. Second, search terms were extended to include those identified 
after a scan of the keywords of papers selected from the first search in Table 2. Third, 
500 Abstracts were screened to discard items which focussed on topics outside the 
scope of this review in Table 3. Fourth, article references were searched further for 
additional relevant publications. Finally, a total of 32 papers were chosen for inclusion 
and are all cited in the following. Selected papers were then analysed and summary 
notes were taken. Material was extracted and recorded under appropriate category 
headings (e.g. employability, skills, career planning) and key arguments were 
identified and divided into subcategories (e.g. authors, quotations, themes). 
Table 1: Categories of interests and related search terms for the review 
Category Related Terms 
1. Employability PhD workforce, doctoral employability  
2. Skills doctoral professional development, PhD skill development 
3. Career planning PhD work experience, doctoral student outcomes, preparing doctoral 
graduates 
4. Collaboration industry-led PhD research, PhD work experience, doctoral student 
outcomes, collaborative doctoral research, PhD workforce 
5. Training structured PhD programs, doctoral education reform, doctoral 
professional development, PhD work experience, doctoral training, 
doctorate training, PhD training 
6. Graduate attributes PhD graduates, PhD graduate attributes, doctoral graduate attributes 
7. Engagement research-industry engagement, industry-led PhD research 
8. General doctoral students, PhD students, PhD studies, doctoral studies, 
doctorates, doctoral research 
Table 2: Extended search terms for the review 
Category Related Terms 
1. Employability doctorate, PhD, research outcomes, doctoral progress, successful 
researchers 
2. Skills transferable skills, generic skills, research skills, skilled researchers 
3. Career planning PhD Careers, doctoral progress, knowledge economy 
4. Collaboration doctoral experience 
5. Training doctoral training, PhD training, research training, PhD education, 
doctoral education, doctoral program design 
6. Graduate attributes research effectiveness, conceptions of research 
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Table 3: Topics outside scope used to discard papers 
Keywords outside scope  
student experience, professional doctorates, research and teaching, internationalization, 
governance, supervision, PhD publications, funding, completion rates, non-profit, 
dissertation, student collaboration, interdisciplinary research, group supervision, and 
socialization. 
2.4 The conversation so far 
2.4.1 Introduction 
As indicated above, the general (and far-reaching) topic of PhD reform is a 
well-researched area. The following part of this chapter now summarises specific 
literature deliberating the very diverse PhD cohort and variety of contributions they 
make to the knowledge economy, as this is highly relevant to the thesis focus on 
industry engagement. Comparable and contrasting viewpoints on PhD programs and 
graduate employability, as well as relevant theoretical perspectives are also 
summarised.  
2.4.2 A diverse cohort – background and aspirations 
Several studies have examined the background of individual candidates, their 
entry level into the PhD and differences in their career aspirations. Archbald (2011) 
supports individualised programs within the PhD in his account of the ‘non-traditional’ 
doctorate. Archbald’s perspective considers the very diverse modern candidate cohort. 
The author holds the view that individualised programs are vital, specifically the 
development of programs to encourage research-industry engagement, because the 
part-time PhD candidate who already has experience in an industry environment 
cannot be forgotten. Bastalich (2010) also asks us not to overlook the mass of 
candidates who are already respected in their professions and begin a PhD to enhance 
their experience as professionals, and spread new research knowledge back out to the 
professional world. Bastalich provides a clear argument for PhD programs to offer 
experience in employment contexts where all candidates have the potential to work. 
Opportunities for those who already have a wealth of industry knowledge when they 
begin their PhD but are looking for exposure to some precise areas of professional 
expertise and practice are also valued. 
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In a parallel view, McAlpine and Turner (2012) present a case study 
examining the career aspirations of candidates throughout the various stages of their 
PhD. In their conclusions, the authors recommend that doctoral education must be:  
attentive to documenting subjective understandings of career development, 
and doctoral pedagogies should consider how to enable students to gain a 
more textured knowledge of academic as well as non-academic posts, so 
they have a more robust understanding of opportunity structures in 
imagining their futures (p.546). 
There is a clear undercurrent to these perspectives - PhD programs must have the 
capacity to be individualised according to student background, stage of candidature 
and future aspirations. 
2.4.3 Contrasting perspectives 
In their extensive examination of the degree to which student individuality is 
a predictor for an industry career, Roach and Sauermann (2010) found a very positive 
industry perspective that PhD graduates offer businesses entrepreneurial knowledge 
and skills that emulate the highest of scientific achievement in their specialist field. 
The authors provide examples of firms that simulate ‘academic environments’ within 
their business practices. Employees are given the opportunity to produce outcomes 
seen as traditionally academic, such as more freedom in project choices and 
opportunities to publish. Roach and Sauermann hold the view that businesses invest in 
these changes to attract top PhDs and help those with little or no prior industry 
experience successfully transition into a business environment. One possible 
implication of this is that PhDs are ready to bring the ‘frontiers of science’ into the 
industry environment to enhance innovation – something so valued by industry that 
firms are willing to change the fundamental workplace environment to one that aids in 
the transition and fosters outcomes of entrepreneurship. An alternative interpretation 
would be to question whether firms should need to simulate academic environments, 
and whether PhDs should be or are already equipped with the necessary experience 
and skills to enter the industry environment. 
Roach and Sauermann (2010) also maintain that PhDs employed in industry 
have the capacity to cultivate connections with the wider scientific community, giving 
businesses access to important knowledge networks. Herrera and Nieto (2014) 
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contribute to this discussion through their analysis of the motives behind a firm’s 
decision to employ PhDs. In their investigation of the stages of the innovation process 
directly related to PhD recruitment, the authors concluded that PhD graduates provide 
a foundation of scientific knowledge, ready to be entwined with commercial value to 
improve industry relationships with public research and innovation systems. Herrera 
and Nieto identified that firms employ PhDs to strengthen the innovation process 
because they are trained to tackle a diverse range of problems in imaginative ways.  
In contrast to Roaach and Saurmann (2010), De Grande, De Boyser, 
Vandevelde and Van Rossem (2014) draw a distinction between the skills doctoral 
candidates considered important for an industry career and the abilities that employers 
expect from researchers. The findings from these studies suggest that strategies to 
enhance doctoral education initiatives might involve methods of matching 
expectations of employers during the different stages of the innovation process to skills 
considered important by candidates. A reasonable approach to tackle this issue could 
be to develop training initiatives that create more awareness of the qualities perceived 
as lacking by industry or unimportant by graduates. Another possible implication or 
area of future research would be to investigate inclusion of opportunities to create 
awareness among candidates of the skills that are valued by a variety of employers, 
including those which may need development. The findings further suggest that 
candidates may have pre-existing ideas about where they are (employment status) and 
where they want (or do not want) to be in terms of their professional status and how 
this relates to their reasons for undertaking a PhD. These pre-existing ideas about 
employment status and predetermined aspirations may be misguided in terms of place 
in the employment sector and value to prospective employers. Therefore, further work 
is needed to redefine perceptions of professional identity during the PhD through 
increasing awareness of opportunities available and upskilling where required. 
Bogle, Dron, Eggermont and Willem van Henten (2011) analysed the value 
of PhD graduates as individuals who contribute their analytical skills beyond frontier 
research. The authors present case studies on the wide range of careers to which PhDs 
progress (and succeed) and hold the view that graduates play an important role in 
policymaking, applied research, management and leadership. Bogle et al. use this as 
evidence to show that many employers see the PhD both as the pinnacle of intellectual 
achievement, training graduates in deep and rigorous thinking about a specialised 
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subject, and also how to transform this knowledge into fresh ideas for society. The 
authors acknowledge, however, that unfortunately not all employers share this view 
and conclude that generic skill development within the PhD is important, not only for 
a career in industry but also for academe because administrative and management 
requirements are becoming an increasingly important component of the Academic 
role. This supports the argument that doctoral education initiatives need to address the 
development of diverse skills, regardless of the student’s intended career path, to offer 
candidates the chance to realise their potential to apply skills in different contexts, 
where creative thinking and critical analysis are essential. In addition, if motivations 
for completing a PhD are not linked to career change/advancement, identifying 
alternative career opportunities might still enhance the experience by providing 
insights into new and exciting potential employment pathways. This might give more 
candidates the opportunity to find their place within multiple career settings regardless 
of current employment status. 
This assumption is also evident in Lee, Miozzo and Laredo’s (2010) 
comprehensive study examining the knowledge and skills developed through doctoral 
education and whether these capabilities contribute to employability. The authors 
compare and contrast the research-innovation space with examples of researchers 
employed in public organisations who now view themselves more as Project 
Managers. The typical specialised environment of the PhD is compared with the very 
precise end goals of business where teamwork is critical, deadlines are tight, scientists 
are routinely involved in several projects at the same time and general knowledge in 
certain subject areas is more important when finding out what works best for products. 
The evidence from their study indicate changes in responsibilities within academic life 
challenge the traditional competences once valued in doctoral education with 
implications for PhD reform initiatives. The literature appears to support 
individualised programs where candidates can experience (or continue to experience) 
working as project managers on short-term product-oriented projects. 
Roach and Sauermann (2010) provide evidence that PhD graduates 
incorrectly disconnect the environments of industry and academe. The authors hold 
the view that in reality, characteristics of the sectors are comparable and ideas about 
employment options formed by graduates who have not experienced an environment 
other than university may be inaccurate and adversely affect career choices. Bogle et 
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al. (2011) also acknowledge that research students trained only within universities will 
have their attitudes and values shaped solely by universities and academic supervisors.  
The evidence presented thus far supports the idea that there may be a 
perceived divide between the career information and skill development opportunities 
that should be provided to candidates who aspire to become an Academic, compared 
to those who were/are already employed or want to work in industry. These 
perspectives provide a rationale for the development of individualised programs 
encouraging industry experience to expose candidates to multiple working 
environments, potentially shifting any inaccurate expectations on job attributes, and 
allow for more informed career choices based on direct experience. Evidence in the 
literature demonstrates the need for more programs encouraging industry and PhD 
research engagement to offer candidates the opportunity to experience their place 
within industry (and beyond) and therefore plan for more diverse careers.  
From the industry side, the literature also supports the capacity for 
engagement programs to offer industry employers the chance to be involved with the 
education of their future workforce. Garcia-Quevedo, Mas-Verdu and Polo-Oter 
(2012) share evidence from their econometric analysis showing that collaboration 
between universities and businesses encourages firms to employ PhDs. This study 
reveals the need for further investigation into the development of collaborative 
research training initiatives to challenge the negative interpretations that some 
businesses have on how PhDs can contribute to the industry environment. This raises 
the question of whether increased collaboration between employers and their 
prospective PhD employees might lift some of the persisting assumptions around the 
differences between research and industry as well as any perceived skill deficiencies 
of PhDs. Regrettably, there is also potential for negative experiences to deliver the 
reverse result. 
In contrast, Morrison, Rudd Zumeta and Nerad (2011) are critical of 
professional skills development programs in the PhD in their analysis of the overall 
quality of the PhD program with a sample of 2000 PhD Alumni. An important outcome 
of their investigation was the recommendation to be cautious when promoting 
professional skills training so as not to challenge the underlying PhD purpose of 
confirming Academic identity. This perspective has important implications for the 
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professional skills push because it reminds us that a flexible approach must be taken 
to maintain the uniqueness of the PhD as a process whereby academic rigor is 
respected as an important outcome. Ullrich et al. (2014) challenge this conclusion with 
data from their study showing that the traditional PhD purpose of achieving academic 
success is not negatively affected by the addition of professional development 
opportunities in the program. Mello, Fleisher and Woehr (2015) also examined this 
concept when they investigated how experiences within the PhD focus on practical 
application as opposed to scientific rigour and how these different experiences 
influence perspectives on research career preparedness. It was reported that some 
candidates felt their PhD program focussed more on theory and research than practical 
relevance. The authors offer recommendations for reducing this practical application 
gap by encouraging participation in executive education programs to enhance a 
candidate’s ability to teach both rigorous and relevant material with research impact. 
Ullrich et al. provide evidence to justify programs within the PhD that offer training 
in practical application through opportunities to collaborate with industry. They argue 
that these opportunities will encourage more “real world” relevance in academic 
research by connecting sound theory to existing industry concerns.  
Continued commitment to the development of programs which recognise the 
converging similarities and interdependencies of research and industry is valued in the 
literature. However, a balanced approach is needed to remember the PhD as a place 
where academic identity is nurtured. This concept of identity, and other relevant 
theoretical perspectives that emerged from the literature will be explored below.  
2.5 Theoretical perspectives on the PhD experience 
Five theoretical perspectives emerged from the literature relating to PhD 
education, these included; self-regulated learning, sociocultural viewpoints, a 
hierarchical model of graduate attributes, intellectual virtues, and professional identity. 
These are summarised in Table 4 and discussed now in turn.
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Table 4: Theoretical perspectives being applied to the research 
Theoretical 
perspective Authors Summary 
1. Self-regulated 
learning 
Lahenius and Martinsuo (2011); 
Platow (2012); Pedersen (2014); 
McAlpine and Asghar (2010); 
Bossier and Eleftheriou (2015); 
Cuthbert and Molla (2015) 
PhD programs that offer a 
variety of learning 
experiences but ultimately it 
must be left with the student 
to manage their own 
learning and take away from 
the experience that which 
matches their reasons for 
undertaking a PhD. 
2. Sociocultural 
viewpoint 
Hopwood (2010) There is critical value in 
unstructured experiences 
during PhD candidate 
learning by engaging in 
educational activities 




Platow (2012) Individualised programs to 
encourage the acquisition of 




Aristotle (2002); Mowbray and Halse 
(2010) 
Skill development as a 
process of obtaining and 
refining an interdependent 
set of skills from a variety 
of contexts. These skills go 
beyond disciplinary 
confines and ultimately 




Hancock and Walsh (2014); Kitagawa 
(2014) 
Experience of many different 
settings of knowledge 
production and application 
is vital. 
In their paper on different types of doctoral processes, Lahenius and 
Martinsuo (2011) introduce the self-regulated learning model as a relevant theoretical 
perspective. Of particular value to individualised PhD programs encouraging industry 
engagement, is the suggestion that students learn by setting goals in diverse contexts. 
This is significant because it provides theoretical support for PhD programs facilitating 
the setting of different goals in multiple working environments to learn and develop 
lasting skills for career progression. This has further implications on the future 
development of individualised programs that encourage candidates to set well-
informed career goals based on first-hand experience in potential working 
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environments. Platow (2012) adds to this argument with evidence to suggest that 
candidates value the ability to set goals as a highly sought-after skill. The importance 
of gaining experience in recognised methods for setting and achieving objectives 
within the PhD and in different contexts has implications for the development of 
effective PhD programs. A supplement to this argument is Pedersen’s (2014) 
appreciation of a continuous movement of people between employment sectors as 
being a necessary aspect of the knowledge economy. Pedersen argues that the 
knowledge economy advances when employees with diverse backgrounds 
continuously bring fresh knowledge (and different ways of approaching problems) into 
different work environments. This complements Lahenius and Martinsuo’s argument 
for collaborative knowledge sharing environments as crucial within the PhD 
experience, to provide the perfect setting for creative investigations about best research 
practice. These arguments reveal significant support for the development of PhD 
programs that encourage collaboration and engagement within the entire innovation 
system to experience different ways to set goals, achieve outcomes, build knowledge, 
inform recommended practice and plan for the future.  
Self-regulated learning theory also supports the notion that through external 
engagement programs, candidates can manage their own learning and take away from 
the experience that which matches their reasons for undertaking a PhD in the first 
place, while at the same time opening their mind to alternative aspirations and 
opportunities. McAlpine and Asghar (2010) also confirm this concept with outcomes 
from their study suggesting opportunities for construction of one’s own learning 
opportunities within the PhD is paramount. Complementary to this argument of 
student-led learning, Bossier and Eleftheriou (2015) found that there is a desire for 
symmetry between discipline-specific PhD training and transferable skill 
development, but also for choice on how and when these are accessed. In their account 
of PhD reform, Cuthbert and Molla (2015) also value the student as central in the 
management of their own learning experiences. The authors warn against rushing ‘to 
“fix” a PhD which is not as broken as many hold it to be’ (p. 49) and argue the 
importance of changes to PhD curricula that are individualised and match the career 
aspirations and prior experience of candidates. This provides evidence to support 
offering a variety of learning experiences but that ultimately it must be left with the 
student to fill their plate with however much or little they need from the PhD ‘buffet’. 
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Hopwood (2010) makes an important contribution to the conversation on PhD 
reform through a sociocultural viewpoint, which complements the self-regulated 
learning perspective. Hopwood holds the view that the PhD is piloted by candidates 
according to their own motivations and requirements, which are often divergent from 
those declared important in higher education policy, and that there is critical value in 
unstructured experiences in PhD candidate learning by engaging in educational 
activities independently of any official program structure. The importance of offering 
structured opportunities within PhD programs is supported by the literature; however, 
opportunities arising from unstructured experiences are also valued as places where 
important learning can occur. These results suggest that industry placements or 
facilitated collaboration programs might be a happy medium, where the arrangement 
of the program can be structured and consistent but the experience is a flexible one, 
which can engender important unstructured events where valuable learning can 
transpire.  
Pedersen (2014) adds to this with evidence linking the likelihood of PhDs 
choosing to work in the private sector with whether or not they collaborated with 
industry partners during their candidature. Pedersen argues that collaboration increases 
awareness of the prospect of private sector employment for PhDs and will therefore 
broaden their vision in terms of career opportunities. This important contrast to 
Hopwood’s (2010) view of candidates being left alone to shape their own experiences 
provokes questions about inadvertently narrowing the career pathways of our PhD 
graduates if we do not offer programs that increase awareness of potential employment 
networks. Pedersen also recommends development of programs that enable graduates 
to move freely between multiple sectors, so that they are not locked out of some 
employment sectors just because they were initially employed in another. This is 
further justification for industry-research engagement programs within the PhD 
education model to enhance awareness and broaden career opportunities.  
Platow (2012) introduces another model of relevance with Barrie’s (2007) 
four-level, hierarchical model of graduate attributes. The model was developed from 
analyses of interviews with academics across a range of fields. Of bearing to PhD skill 
development is Barrie’s fourth-level transformative skills and attributes, which 
interact with disciplinary knowledge rather than add to it. The model describes the 
acquisition of fourth-level ‘enabling’ skills that form a reusable frame, enabling new 
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knowledge to be acquired and shaped as required – even in the context of other 
disciplines. This model can inform the development of individualised programs hoping 
to encourage the acquisition of capabilities outside of specialised knowledge.  
Mowbray and Halse (2010) present an alternative perspective on theory in 
their study involving 20 full-time Australian candidates in their final PhD year. The 
study proposes Aristotle’s intellectual virtues (2002) as an alternative way of 
conceiving the purpose of the PhD and the skills candidates develop. The authors 
reframe skill development as a process of obtaining and refining an interdependent set 
of skills from a variety of contexts. These skills go beyond disciplinary confines and 
ultimately shape personal and professional development. This is important because it 
consolidates the evidence presented thus far and supports PhD program initiatives that 
encourage collaboration and engagement within a range of contexts. Theoretical 
considerations also support the view that we cannot predict a specific skillset that 
future employers will require because skills are symbiotic and skill demand is 
continuously evolving with the labour market. Opinions in the literature culminate here 
with a lean towards a potential recommended practice of offering candidates more 
networking opportunities and several short placements within these ever-changing 
workplace environments in order to keep their professional identities current. 
Hancock and Walsh (2014) add to this concept of ‘professional identity’ with 
a focus on Guile and Lahiff’s (2012) apprenticeship model. The authors argue that 
PhD programs must encourage candidates to rethink their professional identity. They 
validate Guile and Lahiff’s model in perfect words: 
Pedagogic and occupation experience must include learning experiences 
beyond the university…social and locational experiences must anticipate 
the professional diversity and movement associated with the knowledge 
economy. Doctoral scientists must be guided to form working relationships 
with individuals from different disciplines and institutions to their own. 
They must possess a sound understanding of the economic and cultural 
context surrounding science; and be able to negotiate political, economic, 
social and ethical values that now explicitly weigh in upon the processes 
of creating and applying knowledge (p.8) 
Kitagawa (2014) presents a complementary view on professional identity, 
arguing that collaborative PhD programs provide room for candidates to shape their 
professional identities as scientists, who can inspire the innovation system by 
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generating, transforming and arbitrating different types of knowledge. Similarly, 
Hancock and Walsh (2014) place importance on flexibility of PhD programs because 
of the ‘liquid professional life’ of the modern world. Many reforms are proposed, the 
most relevant (to this review) being their third reform, proposing that experience of 
many different settings of knowledge production and application is vital. This provides 
further theoretical justification for the development of industry and PhD research 
engagement programs, explicitly with the authors’ proposal for a new model of 
doctoral identity that incorporates occupational experience:  
 
Figure 4. ‘The Knowledge Worker’ (adapted from Hancock and Walsh, 2014, p.11) 
Barnacle and Dall’Alba (2011) argue against a reductive view of generic skill 
development and propose that we should help candidates engage in different ways and 
contexts in order to inform their practice and develop their experience. ‘Engage’ is a 
key word used by the authors to highlight the importance of encouraging a broad 
outcome of continual engagement within the PhD instead of reducing doctoral 
education to a list of activities which will allow students to develop a set of ambiguous 
generic skills. The models of Guile and Lahiff (2012), Aristotle (2002), and Barrie 
(2007) give a theoretical justification for the development of PhD programs that 
encourage candidates to rethink their professional identity, acquire an interdependent 
suite of skills from a range of contexts, and set different goals in multiple working 
environments. 
The argument emerging from the literature is that of an ever-changing 
workplace environment and the difficult task of developing an explicit set of skills for 
PhDs to attain. Olsen and Kyvik (2012) provide evidence that highlights a worrying 
gap between the substance of traditional PhD programs and the professed needs of 
employers. The authors also present positive data showing that PhDs welcome 
opportunities for skill development through collaborative and teamwork 












‘project planning’, ‘information on alternative career paths’ and ‘collaboration in a 
research group’ were the most sought-after elements. Their study revealed that 
candidates want the opportunity to develop and update their skills through professional 
experience and therefore remain current in their employability. This has important 
implications for a potential framework for PhD programs, specifically because it 
confirms the desire for candidates to gain insight into multiple employment sectors 
which could ultimately be achieved through industry engagement programs. The 
authors make a general recommendation from their study, calling for increased 
participation in collaborative research activities and networking with public and 
private stakeholders. A further recommendation, which supports the development of 
individualised and collaborative PhD programs, was to offer a selection of optional 
courses specific to the needs of different labour markets. PhD programs could cater 
for the multiplicity of needs for training across sectors. In an article investigating skill 
development for higher degree by research candidates, Cumming (2010) offers the 
complementary concept of ‘contextualised performance’, suggesting that candidates 
must be able to demonstrate skills in many settings.  
In the context of this research, the arguments presented above confirm the 
need for more structured programs that offer candidates the option to collaborate in 
multiple environments to develop diverse relationships and networks and an 
interdependent suite of employability skills. In Chapter 5 three of the five theoretical 
concepts discussed in this chapter (self-regulated learning, student-led learning and 
professional identity) will be chosen to explore further and link to doctoral education 
and implications for policy and practice. 
2.6 Conclusion 
This chapter considered the current literature deliberating the contemporary PhD, 
specifically perceptions of: 
• the work-readiness of PhD graduates;  
• the skillset of doctorate holders; and; 
• the importance of individualised PhD programs. 
 
48 
Important considerations for development of structured PhD programs were that 
programs should:  
• be individualised, depending on the stage of candidature;  
• offer candidates the chance to participate in multiple working 
environments in order to develop an interdependent suite of employability 
skills;  
• match the career aspirations and prior experience of candidates but also 
allow for these perceived aspirations to be re-shaped;  
• offer experience in recognised methods for setting and achieving 
objectives within the PhD and in different contexts;  
• expose PhD candidates to multiple employment sectors;  
• provide opportunities for PhD candidates to experience working on short-
term product-oriented projects; and  
• provide opportunities to create an awareness of the skills that are valued 
by a variety of employers and also those which may need development.  
The review of the literature also reveals that candidates want the opportunity to 
develop and update their skills through experience and therefore remain current in their 
employability.  
The models of Guile and Lahiff (2012), Aristotle (2002), and Barrie (2007) 
give a theoretical justification for the development of PhD programs that encourage 
candidates to rethink their professional identity, acquire an interdependent suite of 
skills from a range of contexts, and set different goals in multiple working 
environments. There is a clear argument for continued commitment to the development 
of initiatives that recognise the converging similarities and interdependencies between 
research and industry. The literature also argues a flexible approach, to maintain the 
respected PhD process of establishing academic identity. There is a strong argument 
against reducing doctoral education to a list of activities that will allow students to 
develop a set of generic skills. There is also a clear acknowledgement of difficulty in 
predicting a specific and static skillset that future employers will require.  
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Conclusions of this Chapter reveal that recommended practice might be 
aimed at increasing optional opportunities for collaboration with industry throughout 
PhD candidature and work placements in multiple environments to keep skills and 
professional identities current. This approach would also allow for unstructured and 
individualised experiences vital for student learning. Increasing industry access to the 
creative ideas of PhD candidates for imaginative solutions to industry-focussed 
problems could also inspire a willingness for industry to engage with and invest in 
research more frequently. Collaborative initiatives may also help to shift any negative 
interpretations of the work-readiness of PhDs (Chubb, 2013). Experience achieving 
outcomes in various contexts will not only give candidates the opportunity to find their 
place within multiple career settings but will allow potential employers to be involved 
with the education of their future innovation workforce.  
The literature review reveals that some recommendations have been made on 
how industry engagement should be structured in the PhD, but none have based these 
recommendations on the perceptions of all three stakeholders. A survey aiming to 
collect perceptions of all main stakeholders in the PhD industry engagement and 
employability discussion has not been conducted. These conclusions about what might 
constitute recommended practice in doctoral education and the identified gap in data 
on stakeholder perceptions inspired development of the following potential research 
objectives:  
1. Describe the experiences of industry engagement programs within the 
PhD;  
2. Describe how industry engagement within the PhD meets the needs 
of PhD graduates and other stakeholders;  
3. Establish what is recommended practice in relation to individualised 
PhD programs;  
4. Determine what defines a successful PhD and industry research 
engagement program;  
5. Make recommendations for the Australian PhD to continue to be ‘fit 
for purpose’ by way of:  
a. a better PhD candidature experience;  
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b. positive final outcomes;  
c. better preparing doctoral graduates for a range of careers;  
d. individualised PhD programs that cater for people with 
differing backgrounds;  
e. changing industry attitudes on the work-readiness of PhD 
graduates; and  
f. encouraging more businesses to invest in research. 
The literature review revealed a significant gap in this area, namely to date no 
research had been undertake that explores the perceptions and understanding of PhD 
graduates, academic supervisors and industry representatives on the value of industry 
engagement in the PhD, therefore this research addresses this gap and focuses on 
objectives 1 – 3 above. To gain deeper insight into how these key stakeholders 
understand the value of industry engagement within a range of contexts, this study 




Chapter 3. Research design 
3.1 Introduction 
This chapter addresses the research design and methods employed in this 
exploratory research, which aimed to collect perceptions of the challenges, benefits 
and concerns when engaging in collaborative PhD programs, with a focus on 
experiences of (or lack of) industry engagement in the Australian PhD. A research 
design that allowed capture of perceptions and understandings of diverse stakeholders 
was required; therefore, this research is grounded in an interpretivist paradigm 
(Denzin, 2002). This is a qualitative project because the qualitative approach privileges 
the voices of participants. Within this paradigm, reality is understood to be complex, 
multifaceted, dynamic and fluid. This is consistent with Salana’s (2009) different 
‘lenses, filters, and angles’ that we apply during qualitative inquiry that facilitate a 
more nuanced and sophisticated rending of phenomena such as individual’s 
perceptions. The shape, colour and degree of these “vision devices” during the coding 
process are highly dependent on the aim of the research and how the investigators 
inherently observe and understand social life. Saldana’s methodology, as well as 
Maxwell’s (2002) realist approach to interpretive and theoretical validity in qualitative 
analysis, informed the study, from conception through to the analytical framework. 
Patton’s acknowledgment that ‘at the core, qualitative analysis is a creative process, 
depending on the insights and conceptual capabilities of the analyst (1999, p.1190)’ 
was also valued by the investigator. 
Patton (1999) states that ‘the qualitative researcher has an obligation to be 
methodical in reporting sufficient details of data collection and the processes of 
analysis to permit others to judge the quality of the resulting product (p.1191)’. The 
objective of this section, and the following chapter, is to demonstrate that this project 
is rigorous and trustworthy, and to acknowledge limitations to the research. 
3.2 Research approach 
For an enhanced understanding of the context, and to form a more complete 
picture of this, data were collected from three different stakeholder groups - PhD 
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graduates, academic supervisors and industry representatives. Following Farmer, 
Robinson, Elliott and Eyles (2006), ‘data triangulation’ was used in the current study 
to analyse the research question from multiple perspectives, gain a multidimensional 
understanding, and enhance the validity of qualitative analysis of open-ended survey 
questions. Alternative theoretical lenses are applied to the discussion of findings in 
Chapter Five, so ‘theoretical triangulation’ is also used.  
Patton (1999) describes processes for enhancing quality and credibility in 
qualitative analysis; one process is to look for other ways of organising the data that 
might lead to alternative explanations (after the initial analysis to find patterns, 
linkages and explanations). However, as Maxwell (2002, p. 5) asserts, it is ‘always 
possible for there to be different, equally valid accounts from different perspectives’ 
and this is underscored by the aim of the research, to characterise and identify 
perceptions of a sample of stakeholders. Maxwell also maintains that ‘accounts of 
participants' meanings are never a matter of direct access, but are always constructed 
by the researcher(s) on the basis of participants' accounts and other evidence (p. 10)’. 
Maxwell’s account of ‘internal generalizability’ and the ‘extent to which the times and 
places observed may differ from those that were not observed (p. 13)’ was valued as 
both a strength and limitation when discussing data and drawing conclusions of the 
current study. Patton’s description of limitations of a purposeful sample and over-
generalising the results are also acknowledged, however the focus of this research was 
to identify and discuss important values and cases that emerged for participants, not to 
generalise from the sample to the broader population. Another limitation of the study 
is that only literature published in English was included and must be recognised in 
terms of this research being relevant to doctoral education globally. 
Employing the realist and interpretive approach to qualitative enquiry 
(Maxwell, 2002; Williams, 2000), it is acknowledged that my professional role, 
working with PhD candidates and a very strong desire to increase the likelihood of a 
positive PhD experience and outcomes, was a central motivator for doing the research 
and therefore shaped development of survey questions and has ultimately affected the 
way the survey data was decoded, encoded and recoded. Survey design and techniques 
and methods used in the coding and theming process will now be discussed in detail. 
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3.3 Pilot study and qualitative survey design 
The current research followed a pilot study entitled ‘PhD graduate 
perceptions of Career Information Programs during candidature’ (Ethics Approval 
2016/030). The key investigative aim of the pilot was to collect first-hand perspectives 
of PhD graduates on career information programs offered to PhD candidates and how 
they might enhance employability and allow for more informed career planning. The 
underlying research training aim was to begin the thinking around the larger master’s 
project - predominantly choice of research methodology.  
Qualitative questionnaires in the current study were designed to capture rich 
and detailed perspectives of three groups of subjects. An anonymised questionnaire 
was developed for each of the three groups: (i) PhD graduates whose degree was 
conferred from 2010 onwards (ii) industry representatives (from business, government 
and non-profit), and (iii) PhD academic supervisors. The surveys included some 
demographic and standardised questions as well as questions tailored for each of the 
three different groups. Open-ended questions to elicit qualitative responses focused on 
perceptions of industry engagement programs in the PhD.  
A test questionnaire was sent to three experienced academics for comment. 
Feedback was used to refine the survey and make any necessary amendments to the 
wording and order of questions. Example feedback from the pilot study was that 
certain questions made other questions obsolete, the need to simplify wording, and to 
reframe some of the survey questions to allow for more open-ended responses e.g. 
“what are your thoughts”, “tell your story”, “what is your memory of”, “what was your 
experience”. (Full surveys in 5.4Appendix B). 
3.4 Ethical considerations 
In all research it is important to consider the ethical implications for 
participants, data storage and potential conflicts of interest. All research was 
undertaken ethically and consistent with the NHMRC Australian Code for the 
Responsible Conduct of Research (2018) and University policy. Before commencing 
the data collection phase of the research, clearance to undertake the study was obtained 
from Murdoch University (MU) and Edith Cowan University (ECU) Human Research 
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Ethics Committees (approval numbers 17351 and 2016/214 respectively). (See Ethics 
approval in 5.4A.2). 
The ethics application identified that there were some low-probability risks 
involved with the proposed research. Asking certain questions may make some 
participants uncomfortable because what individuals consider sensitive or private can 
vary, and questions about employment circumstances and PhD experiences may be 
viewed as very personal to some. A strategy to prevent this was to inform participants 
(via information and consent sections of the recruitment email and survey) that they 
do not need to respond to questions they feel uncomfortable about and can simply skip 
any questions they do not wish to address. Participants were also assured (via 
information and consent) that this research will not have an impact on their reputation 
because all data will be de-identified. Participants were to be reminded of the potential 
for their involvement to benefit the future PhD student/graduate community and this 
could help to justify any potential uncomfortable situations that may arise.  
Data storage considerations arising from the ethics application included using 
password protected documents to store de-identified information on the student’s 
personal computer with a backup held by the principal supervisor. A password 
protected copy of information in PDF format was to be stored on the student’s laptop 
during the project and then on external hard drive of supervisor. Any email addresses 
provided would be stored in the same manner.  
Competing interests or possible conflicts of interest were also identified in 
the ethics application process. I am employed in the Murdoch University Graduate 
Research Office, however those being recruited were not going to be current students 
at Murdoch and all results were kept anonymous, with any identifying comments 
removed. Further details of the recruitment process will now be described.  
3.5 Recruitment and sampling 
The aim was to recruit up to 20 respondents in each of the target groups via 
purposeful, convenience and snowball sampling methods (Patton, 1999; 2005). The 
aim was to obtain 20 from each target group as the ideal number for internal 
generalizability (Maxwell & Chmiel, 2014) for a masters level thesis. Respondent ID 
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numbers and selected information on each respondent are summarised in Table 5 Table 
6 and Table 7 over page. 
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Table 5: Graduate Respondent IDs (GRID) and selected information 
GRID Is English 
your first 
language? 
Mode of Study 
(full/part-
time/mixed) 
Were you supported by 
funds during your PhD 
candidature? 
In what type of 
organisation are you 
currently employed? 
GRID Is English 
your first 
language? 
Mode of Study 
(full/part-
time/mixed) 
Were you supported by 
funds during your PhD 
candidature? 
In what type of 
organisation are you 
currently employed? 
1 Yes mixed Scholarship e.g. APA University 26 Yes FT Scholarship e.g. APA Other  
2 Yes Full time Scholarship e.g. APA State government 27 Yes mixed Scholarship e.g. APA not currently 
employed 
3 Yes full time, after one 
year p/T 
Scholarship e.g. APA not currently 
employed 
28 No Full time Your employer University 
4 Yes part-time did not answer University 29 Yes Full time Scholarship e.g. APA University 
5 Yes Full Scholarship e.g. APA University 30 Yes full time Scholarship e.g. APA University 
6 Yes part-time No State government 31 No Full-time Scholarship e.g. APA University 
7 No Full time, Research  Scholarship e.g. APA not currently 
employed 
32 No mixed Scholarship e.g. APA University 
8 Yes Part-time Scholarship e.g. APA University 33 Yes mixed Your employer Industry (for profit) 
9 Yes Full Scholarship e.g. APA Federal government  34 Yes full Scholarship e.g. APA University 
10 Yes Mixed Your employer Industry (for profit) 35 Yes full time and part 
time 
Scholarship e.g. APA University 
11 Yes Part-time No Industry (for profit) 36 Yes Full time Scholarship e.g. APA International agency 
12 Yes full Scholarship e.g. APA Other  37 Yes mixed Scholarship e.g. APA University 
13 Yes part time did not answer not currently 
employed 
38 Yes Part-time No Hospital or clinic 
14 Yes Part-time No State government 39 Yes Mixed Scholarship e.g. APA University 
15 Yes mixed Scholarship e.g. APA University 40 No Full time Scholarship e.g. APA Other  
16 No full time did not answer University 41 Yes Mixed. No Foundation or non-
profit 
17 Yes full-time Scholarship e.g. APA State government 42 Yes full time Scholarship e.g. APA University 
18 Yes mixed Scholarship e.g. APA Other  43 Yes mixed Scholarship e.g. APA Other  
19 No Full Scholarship e.g. APA University 44 Yes Full time Scholarship e.g. APA not currently 
employed 
20 Yes Full Scholarship e.g. APA University 45 No Full time Scholarship e.g. APA State government 
21 Yes full time Scholarship e.g. APA Industry (for profit) 46 Yes full time Scholarship e.g. APA University 
22 Yes FT Scholarship e.g. APA University 47 No Full time  Scholarship e.g. APA Local government 
23 Yes part-time No Industry (for profit) 48 No did not answer did not answer did not answer 
24 Yes Full time Scholarship e.g. APA Industry (for profit) 49 No full time No University 
25 Yes Full time Scholarship e.g. APA University 50 Yes Full-time Scholarship e.g. APA Other       
51 Yes fulltime Scholarship e.g. APA State government 
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Table 6: Supervisor Respondent IDs (SRID) and selected information 
SRID Have you been part of 
an industry-university 
collaboration? 
SRID Have you been part of 
an industry-university 
collaboration? 
SRID Have you been part of 
an industry-university 
collaboration? 
1 Yes 19 Yes 37 Yes 
2 did not answer 20 did not answer 38 Yes 
3 Yes 21 did not answer 39 Yes 
4 Yes 22 did not answer 40 did not answer 
5 did not answer 23 Yes 41 Yes 
6 Yes 24 No 42 did not answer 
7 Yes 25 Yes 43 Yes 
8 did not answer 26 Yes 44 No 
9 Yes 27 Yes 45 Yes 
10 Yes 28 Yes 46 Yes 
11 did not answer 29 No 47 did not answer 
12 Yes 30 Yes 48 Yes 
13 did not answer 31 Yes 49 Yes 
14 did not answer 32 did not answer 50 did not answer 
15 did not answer 33 No 51 Yes 
16 Yes 34 did not answer 52 Yes 
17 Yes 35 No 53 Yes 
18 Yes 36 did not answer 54 Yes   
  55 No 
Table 7: Industry Respondent IDs (IRID) and selected information 
IRID What is your highest 
level of study? 
What is your broad 
employment sector? 
Are you currently, 
or have you worked 
with a PhD 
candidate/recent 
PhD graduate? 
Have you been 
involved in any 
other 
collaboration 
with a university? 
1 Doctor of Philosophy University Yes Yes 
2 Professional Doctorate Other (please specify) Yes Yes 
3 Doctor of Philosophy Industry (for profit) Yes Yes 
4 Doctor of Philosophy University Yes Yes 
5 Masters by Coursework Industry (for profit) No Yes 
6 Doctor of Philosophy Industry (for profit) Yes Yes 
7 Masters by Research Industry (for profit) No Yes 
8 Bachelors Industry (for profit) No No 
9 Bachelors Industry (for profit) No Yes 
10 Graduate Certificate Industry (for profit) No Yes 
11 Masters by Coursework Industry (for profit) No No 
12 Doctor of Philosophy Industry (for profit) Yes Yes 
13 Doctor of Philosophy University Yes No 
14 Bachelors State or local government Yes Yes 
15 Bachelors University Yes Yes 
16 Masters by Coursework Industry (for profit) No No 
17 Bachelors Industry (for profit) No Yes 
18 Masters by Coursework Industry (for profit) Yes Yes 
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It was encouraged (in the recruitment email) that people who receive the survey 
send it on to wider networks to complete (snowball sampling). Participants were 
informed of ethics approval numbers, project aims and objectives, and their rights 
through the information and consent section of the survey and gave consent through 
return of the anonymous survey.  
Total number of respondents far exceeded what was hoped for, with the total 
sample being N=124. A variety of methods were used to recruit participants for this 
research. Recruitment methods are summarised in Figure 5. 
 
Figure 5. Participant recruitment summary 
The Industry Representatives Sample (n = 18) was recruited by a variety of 
individuals who were willing to assist with the study by sending the survey to their 
industry networks. The PhD academic supervisors sample (n = 55) from Edith Cowan 
University was recruited via email from Graduate School Administration to all current 
supervisors of PhD candidates. The Murdoch University Sample was recruited via 
email from the Manager of Graduate Research to all current supervisors of PhD 
candidates. A list of recent Murdoch University PhD graduates was obtained by the 
Alumni Office, and recruitment of this sample (n = 51) was via email directly to 
graduates from the Student Investigator. PhD graduates from Edith Cowan University 
were recruited via the ECU Alumni newsletter. Demographic details were collected 
and selected information is presented in Tables 5-7. These details were not referred to 
Industry 
(n = 18)
• Survey sent to networks via:
• AWARE Mail list 
• MU Careers Office 
• MU Development Office





• ECU - Alumni newsletter




• ECU - email from Graduate 
School Administration




during analysis to reduce the risk of making individual respondents identifiable to the 
investigator during analysis.  
3.6 The coding and theming process 
Analysis of survey answers was informed by Miles and Huberman (1994) and 
Patton (1999; 2005) and focused on experiences of industry engagement (or lack of) 
in the Australian PhD, employment perspectives, and perceptions of the challenges, 
benefits and concerns when engaging in collaborative PhD programs.  
Maxwell’s top-down and bottom-up coding methods (decoding and encoding) 
profiled by Saldana (2008; 2009) and Auerbach and Silverstein (2003) were referred 
to during all stages of the study. Descriptive categorising, theming and coding methods 
were used in the thematic analysis process. This was first done deductively, looking to 
identify themes within the data, and then an inductive phase was employed. A 
codebook developed during the literature review process was drawn on to discover 
top-down patterns within the data. Emerging patterns were also investigated and as a 
result, the codebook became an evolving document. Repeating ideas were categorised 
into expressions, themes and theoretical constructs. Further analysis through coding 
and theme identification, and links to current literature were undertaken to maintain 
holistic thinking during analysis.  
Unique values were identified during all stages of data collection, and data 
management and analysis were performed by Computer Assisted Qualitative Data 
Analysis Software program NVivo11. Steps in the coding process are presented in 
Table 8, Table 9 and Table 10. Figure 6 provides a visual summary of the process of 
categorising repeating ideas from survey findings into themes and theoretical 
constructs. Repeating idea exemplar quotations are enlarged in Figure 7 for 

































Agency Desire Awareness Relationship Contrast Practical Ability
“the candidate becomes more 
aware of the needs of industry 
and the intersection between 
various roles within the 
organisation [and] employment 
opportunities - in their chosen 
field - that were not previously 







































 “have supervisors experienced with industry, 
good pre-existing relationships...a committed 
industry partner and university supervisors 
who only promise what they can deliver to 
industry at a high standard while also ensuring 
the student can meet the international 
standard required for a PhD”
“more presentations to industry 
should be encouraged to get 
feedback and ensure industry is 
aware of the developments - this 
will encourage greater 
involvement by all”
“While the applicability of 
research to industry is important, 
there is also a need to maintain 
some kind of separation between 
the research and the vested 
interests of industry”
“Allow researchers workload for developing 
and maintaining industry contacts, for 
participating in boards and steering 
committees etc. Universities have a wealth of 
researchers ready to go and collaborate, only 
resources and opportunities to commence a 
dialogue are holding us back”
“It seems to me, however, that 
PhD already offers many 
opportunities to gain transferable 
skills.  The issue, if there is one, 
is the recognition of students and 
industry of what these are”; 
“Programs 




rather than a 
one size fits all 
approach”
 









Table 8: Step 1. Evolving Codebook used to discover patterns within survey data 
Code name Description of the data qualities or properties 
Access mention of gaining/providing ‘access’ to something 
Understanding/Agreement mention of ‘understanding’ or ‘agreement’ or an event requiring 
understanding/agreement/lack of agreement/reaching 
agreement/information required for agreement 
Awareness mention of ‘awareness’ or an event increasing awareness/lack of 
awareness/providing information to increase 
awareness/exposure to something 
Beyond mention of ‘beyond’ or ‘going beyond’ or ‘outside’ in terms of 
thinking outside the norm/stepping outside the box. 
Challenges mention of ‘challenges’ or things that relate to a challenge such 
as ‘conflict’ and ‘difficulties’. 
Choice/Relevance mention of ‘choice’ or ‘relevance’ or associated vocabulary such 
as ‘optional’, ‘individualised’, ‘case-by-case’ and ‘voluntary’. 
Collaboration mention of ‘collaboration’ or similar vocabulary such as 
‘working closely’ or ‘relationships’. 
Communication/Feedback mention of ‘communication’ or similar vocabulary such as 
‘interaction’ or ‘contact’. 
Contribution mention of ‘contribution’ or related vocabulary or specific 
contributions of PhD projects and IE. 
Definitions mention of ‘definition’ or lack of definitions/suggested 
definitions. 
Differences/Contrast mention of differences between target groups or contrasting 
perspectives.  
mention of any gaps/voids/bridges or needs to link/linkage 
Direction/Motivation/Focus mention of ‘direction’ or drivers behind an event/reasons for 
actions/future aspirations/goals 
Effects mention of ‘effects’ or desired effects of research or anything 
having an effect on something 
Expectation mention of ‘expectations’  
Experience mention of ‘experience’ or describing an experience 
Goals/Outcomes mention of achieving goals/having goals or outcome of 
research/industry engagement outcomes etc. 
Key People mention of key stakeholders in the PhD and Industry space 
Networks/Networking mention of ‘networks’, ‘networking’ or the process of 
developing networks or the skill of networking 
Opportunities mention of ‘opportunities’ or future opportunities such as career 
opportunities or opportunities/lack of during candidature 
Perspectives mention of ‘viewpoints’ or ‘perspectives’ or associated 
vocabulary 
Practical mention of ‘practical’ or of a practicality 
Real mention of ‘real’  
Requirements  mention of ‘requirements’ of listing examples of necessary 
requirements   
Suggestions/examples mention of advice from others/recommending or recommending 
to others/sharing examples of something 
Skills mention of ‘skills’ or a type of ‘skill’   
Strengths/Weaknesses  mention of ‘strengths’ or ‘weaknesses’ of PhD Graduates 
Team mention of ‘team’ or ‘teamwork’ or associated vocabulary such 
as ‘relationship’ or ‘professional development’ 
Time mention of ‘time’ or associated vocabulary such as ‘take longer’ 
or ‘fast paced’ 
Understanding mention of understanding/lack of understanding 
What’s missing? mention of something that is missing/wish list item/desire 
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Table 9: Step 2. Categorisation of Repeating Ideas into Themes  
Themes Repeating ideas 
Agency ‘Choice/Relevance’; ‘Direction/Motivation/Focus’; ‘Contribution’; 
‘Perspectives’ 
Desire ‘Requirements’; ‘Suggestions/Examples’; ‘Goals/Outcomes’; ‘What’s 
Missing?’ 
Awareness ‘Awareness’; ‘Definitions’; ‘Experience’; ‘Opportunities’; ‘Understanding’; 
‘Beyond’ 
Relationship ‘Networks/Networking’; ‘Expectations’; ‘Collaboration’; ‘Team’; 
‘Communication/Feedback’ 
Contrast ‘Differences/Contrast’; ‘Challenges’ 
Practical ‘Time’; ‘Real’; ‘Practical’; ‘Key People’; ‘Access’; ‘Effects’. 
Ability ‘Skills’; ‘Strengths/Weaknesses’ 
Table 10: Step 3. Developing Themes into Theoretical Constructs 
Theoretical Constructs Themes 
Internal or cognitive influences on 
perceptions of Industry Engagement in 
the PhD 
‘Agency’, ‘Desire’ and ‘Awareness’ 
External or social influences on 
perceptions of Industry Engagement in 
the PhD 
‘Relationship’ and ‘Contrast’ 
Practical or procedural influences on 
perceptions of Industry Engagement in 
the PhD 
‘Practical’ and ‘Ability’ 
The above process of developing theoretical constructs around emerging 
themes during the above process will be expanded upon and presented as the principal 
findings of the research in Chapter Four. 
3.7 Conclusion 
This chapter described methods used in this exploratory study to identify and 
characterise different understandings of the value of industry engagement in the 
Australian PhD. Ethical clearance was obtained from ECU and MU Research Ethics 
Committees, which identified some risks, including data storage considerations and 
potential conflicts of interest. The study was designed to avoid these identified risks 
as much as possible. An anonymised questionnaire was developed for each of the three 
groups with the focus of analysis on emerging values and cases, not to generalise from 
a sample to a population. The findings in Chapter Four must therefore be understood 
in the context of the sample. The total number of respondents exceeded what was 
hoped for with N=124. Descriptive categorising, theming and coding methods were 
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used in the thematic analysis process. This process will now be presented as the 
principal findings of the research.  
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Chapter 4. Findings  
4.1 Introduction 
In this section, I will present the key findings of the current investigation. 
Theoretical constructs developed from themes surrounding repeating ideas (as 
depicted in Figure 6) will be presented from the perspectives of PhD graduates, their 
academic supervisors and industry representatives. Similarities and differences will be 
highlighted. Implications of findings will be presented in Chapter Five. 
4.2 Developing theoretical constructs  
4.2.1 Internal or cognitive influences on perceptions of industry 
engagement in the PhD  
This theoretical construct groups together the themes of ‘Agency’, ‘Desire’ 
and ‘Awareness’. The three themes are grouped together because they display how a 
person’s perceptions of PhD-industry engagement are influenced by existing and 
internalised values and attitudes. This theoretical construct describes how informal, 
personal or cognitive factors such as identity, ideologies and self-concepts create 
meaning and influence a person’s way of thinking about collaboration in PhD research. 
This construct links to recommendations related to student-led learning, self-
regulated learning and intrinsic motivation. Industry engagement within the PhD 
curriculum could help to re-shape engrained internalised perceptions of candidates, as 
well as their academic supervisors and potential industry employers and collaborators. 
This could ultimately provide all parties with further insight into where the skills of 
PhD candidates and their research can fit with industry, and the knowledge economy 
overall. Engaging with industry could also help to enhance intrinsic task value to 
increase a candidates’ motivation to complete their thesis and contribute to the 
translation of research. A PhD experience where the candidate can continue to be an 
informed active agent involved in continually shifting their internal values of doctoral 




This theme groups together the repeating ideas coded within 
‘Choice/Relevance’, ‘Direction/Motivation/Focus’, ‘Contribution’, and ‘Perspective’. 
The four repeating ideas are grouped together because they all display ideas reflecting 
supervisors, candidates and industry representatives being “rational agents, who have 
a defined preference set, assess their option set, and determine which option best 
satisfies their preferences” (Muldoon, 2017, p. 261). This theme reveals that 
supervisors, candidates and industry representatives value their agency to make 
particular choices in the research collaboration space, but that they are not necessarily 
unconditional preferences. Decisions and directions in PhD research are limited to a 
subset of perspectives and choices that are heavily governed by the broader culture of 
doctoral education and the knowledge economy as a whole. These repeating ideas are 
discussed in turn in the following sections. 
Choice/Relevance 
When revealing their thoughts on doctoral transferrable skills development 
programs, graduates and supervisors used vocabulary associated with ‘choice’ such as 
‘optional’, ‘individualised’, ‘case-by-case’ and ‘voluntary’.  
Key factors discussed by graduates relevant to the choice/relevance theme and 
responses that exemplify the overall data, as well as any contradictions, are 
summarised in Table 11.  
Table 11: Key factors and representative quotes for Graduates on ‘Choice/Relevance’ 




This could be assessed on an 'as-needed' basis between the 
supervisor and the student (GRID26) 
Programs need to be individualized to student motivation rather 
than one size fits all approach (GRID30) 
I had these skills before I started my PhD so would have found a 
course a bit frustrating and waste of my limited time  
 for a part-time student it would be just another thing that took me 
away from what I needed to do (GRID18) 
Industry Placements PhDs shouldn't be prescriptive like an undergrad is. If the candidate 
needs it for the benefit of their project and development, then the 
university should facilitate it (including funding it) (GRID5) 




Key factor Representative quotes 
I would have resented having to do this as I already had a company 
I was developing (GRID21) 
I don't think it would suit everyone's career path (GRIS17) 
I feel like this is exploitation unless…they either a) want the 
industry experience for professional development; or b) would 
find the experience useful for their own research project 
(GRID43) 
As long as it relates to the student’s interest and is driven by 
student’s needs (GRID30) 
I think that is a great idea…provided the internship was relevant.  It 
would be particularly beneficial for full-time students who do not 
have employment. While I was working, my work was not 




A PhD candidate should be permitted to focus on getting their 
thesis written if that is what they prefer (GRID51) 
Perhaps [collaboration] should not be required for every PhD 
(GRID11) 
Each collaboration should be decided on a case by case basis 
(GRID14) 
Industry partner on 
the supervision panel 
Depends, this will not work for everyone. Needs to be on a case-
by-case basis. Perhaps the industry partner should have a PhD 
themselves to be eligible? (GRID34) 
Appropriate for some and problematic for others; like so much, this 
really needs to be considered on a case by case basis (GRID29) 
Ideal characteristics 
of a PhD program 
Really depends on the industry (GRID47) 
Related to each specific field, i.e. Biomed working with the Dept. 
of Health. (GRID36) 
Depends on the project (GRID34) 
Things that relate to the focus of the PhD research (GRID15) 
As relates to role after study (GRID11) 
[Should be] applicable to each discipline (GRID8) 
This should be project specific (GRID5) 
For full-time students, project work; for part-time perhaps 





PhD degrees should be relevant to real life (GRID25) 
Bring real life understanding to the issue, advise whether the 
project is relevant or not (GRID26) 
Perhaps make it more relevant (GRID21) 
Relevant and translatable (GRID18) 
Challenges in a 
collaborative PhD 
project 
Finding enough interested industry placements relevant to student's 
research interests (GRID18) 




One graduate strongly asserted that:  
Universities aren't technical colleges. Where is the focus on creating new 
knowledge and experimenting with ideas? Whack it in a unit outcome if it 
needs to be legitimised to the 'people upstairs'; but the crux of it should be 
just letting the candidate get on with the job (GRID5). 
One graduate commented: 
My sense is that Masters programs are more suited to industry engagement 
in that they involve the mastery of and application of high-level skills. 
PhDs aim to contribute to the world's body of knowledge and this is a 
different aim to employability (GRID43). 
Graduates warned that universities should not “waste students’ time doing [a 
placement] that is not directly relevant” and that they “will be beneficial in general, 
but may need to consider the relevance in specific industry”. Similarly, graduate 
perceptions around having an industry partner on the panel were that it is a “good idea, 
but needs to be relevant for that particular PhD” and “it depends on the PhD. If it is 
feasible it would be good - industry partners are in the 'thick' of it”. 
From a different angle within the notion of ‘relevance’, “understanding 
policies/procedures relevant to the industry” was listed by one graduate as a skill that 
would be developed by an industry placement. Industry representatives shared similar 
perceptions when stating that industry engagement can improve research projects 
because “the research needs to be relevant to the requirements of industry” and a 
positive from PhDs working with industry is “relevant practical/operational 
experience”. Feelings around ‘relevance’ were shared when supervisors discussed 
their perceptions of universities encouraging interaction between industry and PhD 
projects: 
Depends on the field and context - e.g. I have reservations about the drive 
to commercialise and sell research in the environmental space, but I can 
more clearly see the benefits for e.g. technological, agricultural or livestock 
research (SRID29). 
Key factors discussed by supervisors relevant to the choice/relevance theme and 
responses that exemplify the overall data, as well as any contradictions are summarised 
in Table 12. 
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Table 12: Key factors and representative quotes for Supervisors on ‘Choice/Relevance’ 




A good idea, as long as they're not too onerous, and voluntary 
(students should not be required to take 'skill development' 
programs if it is not their intention to work in the industry) 
(SRID46) 
The usefulness of this will depend on the student and the nature of 
their research process (SRID3) 
This would be good for international students who have no 
knowledge of Australian systems. This would enhance their 
employability at the end of their studies potentially (SRID16) 
I do not imagine this would be relevant to many Arts and Social 
science PhDs (SRID44) 
I think adding too many structural elements into the PhD process 
risks turning it into a continuation of undergraduate study 
(SRID3) 
Industry Placements I don't think it should be a compulsory element of PhD programs  
Can work but it is hard to set up and would only suit a small 
number of projects (SRID26) 
Work placements might be OK for high school students or 
undergraduates, but PhD students are already qualified scientists, 
many of whom have worked in the field before starting to do a 
PhD. An internship would be an insult to them, and could well 
lead to them choosing another institution to study at (SRID18) 
Placement of a poor performing student can ruin the relationship 
for other students and the University (SRID19) 
This is not required if the student undertakes an industry-relevant 
PhD and has a good supervisor (SRID23) 
Would be discipline specific (SRID37) 
If the internship was aligned to the project certainly a good idea but 
not if the internship is unrelated to the project (SRID38) 
Learning specific skills and techniques relevant to the industry  
Opportunity to identify relevance of academic work to specific 
issues (SRID29) 




Only if there is a matching project that comes along. I do not agree 
enforcing such interaction just for the sake of it (SRID53) 
If students wish to work in industry, then the establishment of 
networks, early, may be a good thing (SRID37) 
This should be encouraged, but not made mandatory (SRID6) 
Industry partner on 
the supervision panel 
 Great, as long as it is not an essential requirement. Many PhDs do 
not (and should not) have any specific industry relevance 
(SRID49) 
Could be useful in applied areas of research but not all areas 
(SRID45) 
Depends on the requirements of project and how much expertise 
from industry is required! (SRID53) 
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Key factor Representative quotes 
Is wholly appropriate so long as the industry partner has some 
specific value to add to the supervision. This could range from a 
specific technical skill through to full co-supervision (SRID48) 
Providing it is a relevant partner and there are no hidden agendas. 
Would not be appropriate for all projects and could be harmful to 
some, where research results could be controversial (SRID24) 
Would depend on the nature of the PhD research project, and the 
skills and experience of the industry liaison. In some cases I think 
this would be appropriate, but in other cases it would be a very 
bad idea (SRID3) 
In terms of perceptions around relevance and industry engagement improving research 
projects, supervisors felt that industry engagement is “making research relevant”, 
“provide[ing] relevance”, and achieving “greater relevance and uptake of research 
outputs”. “Relevance, context and specialist knowledge” and “relevance, translation, 
knowledge” were also valued.  Discussions around relevance and positives of PhDs 
working with industry revealed supervisor perceptions that “the student sees his/her 
data having relevance to industry and the partner being able to guide the student to 
ensure good outcomes” and “relevance of the project”. Perceptions around specific 
areas of research where industry engagement or industry partners on the panel would 
be beneficial were revealed in the following discipline-specific statements: 
Really depends on the project. Performing arts companies can sometimes 
house projects, and some projects can deal with the very tasks which 
partners engage in (programming and curating for eg) but this is rare 
(SRID26). 
And: 
In engineering it [industry on the panel] would work (e.g, if it were 
something like commercial solar electrical storage, or robotics)…For 
specialist industry committees for the life of a project (e.g., medical, such 
as, type 2 diabetes exercise program with a specific group of participants) 
(SRID9). 
Another perception of ‘relevance’ was revealed with one supervisor ending their 
survey in ‘other comments’ stating that they “would urge the university to consider a 




Graduate responses were coded under ‘direction/motivation/focus’ in a number of 
layers - the direction or focus of the research topic, motivations or intended path 
relating to career choices, and the direction of their own motivations. One graduate 
listed a main challenge for a PhD candidate in a collaborative research project as 
“aligning common understanding and focus of academics with industry partners”. 
Another graduate valued industry engagement in the PhD because it could provide 
direction for the research by “giving opportunities to students to look for solutions to 
their problems/issues”. Similarly, in response to the same question of industry 
engagement improving research projects, one graduate stated that “the research will 
have an applied outcome that may help the business profitability or some other 
economic or other measurable benefit”. In contrast, some graduates felt negatively 
towards a change in direction of research due to industry engagement, for example, “I 
think [industry placements are] appropriate providing the PhD student is orientated 
toward their own project and research” and “this would more than likely hinder the 
goals of my work and detract from my core tasks”. One graduate stated that industry 
placements are a “great idea for the people who feel they want to go in that direction 
but I don't think it should be mandatory because I don't think it would suit everyone's 
career path.” When responding to the question asking for perceptions of negatives 
resulting from a PhD working with industry, one graduate identified a positive - that 
“during candidature [it] may be a very busy time but it may steer them in the right 
direction as per a topic”. Other graduates commented on PhDs working with industry 
related to ‘focus’, stating that “students know what they actually want to do” and 
“making sure the focus of the project stays paramount, against pressures from 
university/industry to push their own agendas”. 
Industry representative responses predominantly associated with ‘direction’ or 
‘focus’ were in relation to industry engagement “driving the research”, giving the 
“research focus and outcomes”, as well as giving “career direction”. One industry 
response indicated a perceived challenge for the industry partner in a collaborative 
research project as “steering the research towards what they want”. Another listed 
“focused research (potential for being side-tracked)” as another challenge. A “better 
understanding of industry drivers” and “focus on evidence based practice” were stated 
as positives from a PhD student working with industry as well as industry engagement 
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improving research projects by helping to “focus the research”. “Academic love of 
research outweighing focus on commercialising the research” was listed as a main 
challenge for the industry partner in a collaborative project. One industry 
representative stated that “an industry partner [forming part of the supervisory panel] 
would be well placed to assist with conceptualising and articulating the research 
problem that needs to be solved”. Similarly, a necessary requirement for a PhD 
program was listed as “project outcomes to have industry application”. In terms of 
career direction, it was noted that “diverse exposure to different industry groups, 
networks and companies [via a PhD industry placement] would provide adequate 
preparation for diverse career pathways”. 
Supervisors also made comments aligned to ‘direction’ and ‘focus’ when 
discussing the negatives and challenges of PhDs working with industry, such as:  
Cuts in on PhD time and can take them off focus (SRID55) 
Students may be compelled to go in a direction they don't want to take 
(SRID43) 
Distraction from publications (SRID39) 
Constantly changing goal posts in terms of what the project actually is 
supposed to achieve (SRID38) 
Changing focus of industry (SRID17) 
A distraction to studies (SRID16) 
To stay on track and not be exploited by industry, which is keen to have 
free labour but often less keen to give up control and direction of projects 
(SRID26) 
Time and focus (SRID55) 
When asked about the positives of a PhD student working with industry, supervisors 
expressed perceptions such as “[industry engagement] can give them focus where they 
may otherwise be vague”. Comments on the perceived impact of industry engagement 
on the direction of research were asserted: “having a clear aim or question to solve”, 
being “directly useful [and] improve[ing] graduate employability and…enhance[ing] 
publication outcomes”, and “the student sees his/her data having relevance to industry 
and the partner being able to guide the student to ensure good outcomes”. Another 
comment on ‘guiding research’ was that industry engagement “can guide students' 
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work through an applied agenda, and the students see that their work is relevant outside 
the pure research environment”. When asked about feelings on universities 
encouraging interaction between PhDs and industry, one supervisor stated that they 
were “happy to explore this option as long as the supervisors have control over the 
direction of the project. It is important for the advisors to not to interfere with the 
methodology or interpretation of findings”. Another supervisor felt “comfortable, on 
the understanding that the project is driven by the university”. Similarly, another 
comment was made about “reservations about the drive to commercialise and sell 
research in the environmental space, but I can more clearly see the benefits for e.g. 
technological, agricultural or livestock research”. One supervisor stressed that we 
should “focus on producing excellent analytic minds. The industry needs it”. 
In terms of the direction of their own motivations, graduates expressed feelings 
about the challenge of having “many stakeholders with different backgrounds & 
ideals/requirements/expectations” and programs that “need to be individualized to 
student motivation rather than one size fits all approach”.  Industry representatives 
expressed a perception of “Academics [being motivated by] love of research 
outweighing focus on commercialising the research”. In terms of being motivated to 
make connections with Researchers, one industry representative listed “collaborative 
research projects, grants (e.g. ARC, OLT, Innovation Connections), and programs 
such as iPREP”. 
When asked about how the government motivates them to develop contacts 
with industry, one supervisor discussed the “availability of grant schemes with a focus 
on industry partnerships” as an incentive to make connections. In contrast, other 
supervisors stated that “the current funding climate for universities is not really 
conducive to having the time necessary on the ground to make this [engaging with 
industry] work successfully”. Supervisors called for the development of “formal 
industry collaborations schemes” so that they could better engage with industry, and 
that there should be more support for: 
Researchers and their students to take opportunities to present their work 
to potential partners, participate in conferences and workshops. Allow 
researchers workload for developing and maintaining industry contacts, for 
participating in boards and steering committees etc. Universities have a 
wealth of researchers ready to go and collaborate, only resources and 
opportunities to commence a dialogue are holding us back (SRID18). 
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In contrast, other supervisors stated a perceived internal motivation to “do my own 
networking” and that it is “down to individual academics who have the connections 
that need to be developed. The time limiting step is time for academics to do this”. 
Supervisors also expressed perceptions of PhD students being motivated by 
industry engagement because of the “provision of facilities, ideas and project context”; 
“attractive funding”; and “money to support the project, [and] sometimes having a 
clear aim or question to solve”. Other supervisors expressed perceptions of industry 
engagement providing motivation for PhDs because they can: “see that their work is 
relevant outside the pure research environment”; “see his/her data having relevance to 
industry”; and “realise the actual/potential impact of their work, and to feel like they 
are making a valuable contribution”. In contrast, one supervisor indicated perceptions 
of students losing their motivation because in a collaborative project, “it can be too 
easy for students who lose their sense of control to effectively hand over responsibility 
for decision-making to others, making it hard to end up with a PhD”.  
Contribution 
While answering the questions: “How can industry engagement improve the 
value of research projects?” and “What are the positives resulting from PhDs working 
with industry during candidature?”, graduates and industry representatives identified 
numerous concepts and perceptions aligning to ‘contribution’ of collaborative PhD 
projects. Exemplars are displayed in Table 13. 
Table 13: Industry and Graduate concepts and perceptions of ‘contribution’ 
Group Representative quotes 
Graduates The ability to apply…research/knowledge to solving real-world 
problems (GRID37) 
Finding the real challenges in industry that should be solved 
(GRID32) 
Effect real change for real people…Link [the] research topic with 
the bigger picture…Translating valuable new knowledge into real 
change in community (GRID30) 
Pertinent questions for evidence for best practice (GRID8) 
Industry gains high level insights in to specific problems (GRID3) 
Assist with communicating outcomes and help audiences to make 
sense of the research and what it might mean for industry 
(GRID6) 
Move away from research theory into practice (GRID11) 
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Group Representative quotes 
Get a real world take on problems, decisions and research 
(GRID39) 
Be someone who can actively contribute to industry (GRID38) 
Industry Giving an explanation of what happens in the real world (IRID17) 
The research needs to be relevant to the requirements of industry - 
what gaps exist that are critical to fill (IRID8) 
Field or commercial application of the research outcomes economic 
growth (IRID5) 
Use research to create a breakthrough idea (IRID9) 
The contribution of an industry partner on the PhD supervision panel was also 
identified by one graduate in that it “may assist in research being translated to real and 
sustainable changes to policy and practice”. In contrast, one graduate listed that a 
negative from a PhD working with industry is “losing sight of the theoretical 
contribution a PhD needs to make to a field of endeavour”. In response to the same 
question, another graduate identified a contribution that PhD candidates “should help 
other candidates in their work”. 
Supervisors also identified numerous concepts aligning to the ‘contribution’ of 
collaborative PhD projects while answering the question of how industry engagement 
can improve the value of research projects and positives resulting from PhDs working 
with industry during candidature. Collaborative PhDs can ensure “meaningful research 
that will be used by the partner organisation (either in developing materials, improving 
policy, achieving improved outcomes, or avoiding materials/processes that are shown 
to be ineffectual)”, and “novel research outcomes being useful for, and taken up by, 
industry”. One supervisor identified that “working in a 'real-world' environment can 
help students to realise the actual/potential impact of their work, and to feel like they 
are making a valuable contribution”. The contribution of industry engagement in the 
PhD was identified by one supervisor as giving “focus where they may otherwise be 
vague. It can address important questions that are society relevant”. The contribution 
of PhD graduates was defined by one supervisor when commenting on the strength of 
PhD candidates as being “excellent analytic minds. The industry needs it”. The 
contribution of an industry partner on the PhD supervision panel was also identified, 
as “some specific value to add to the supervision. This could range from a specific 
technical skill through to full co-supervision”. Another supervisor commented on the 
contribution of an industry supervisor in that “a competent industry collaborator would 
be able to focus on any problems that might arise during the project and help to 
 
77 
overcome them”. In a similar argument, contribution of the industry partner was 
described as “the generation or provision of data that contributes to publications” as 
well as having “input into the…required skills” of PhD Graduates. One supervisor 
argued their perception of the contribution of independent research - that “universities 
are the last hope for completely independent research and for criticism of industry as 
part of a wider social responsibility. Once lost, that is hard to recover”.  
Perspective 
Graduates discussed challenges and positives for the PhD candidate in a 
collaborative PhD project as being related to perspectives.  “Contradictory viewpoints 
of supervisors”; “Different perspectives on what the outcomes should be”; Different 
viewpoints”; and “Joining of two different perspective and agendas”. In contrast, 
graduates also attributed the concept of perspective with positives from working with 
industry during candidature: “Having relevant and an up to date perspective of industry 
issues and concerns”; “Provide up-to-date industry perspective”; “Conflict with your 
fixed worldview (essential for learning & innovation)”; “I believe [industry 
placements] could be very beneficial as it can provide students not only with a different 
perspective but also provide networking opportunities”. One graduate expressed the 
importance of working with industry in changing a candidate’s perspective of their 
research question during candidature: 
Just one week with [identifiable organisation] spent addressing how many 
unsolicited scripts have to be read and what the quality of those scripts are 
would have made it quite plain what [they] are up against (GRID12). 
Industry representatives described a “different perspective”, an “industry 
perspective” and “bring[ing] fresh perspectives and challenge stale thinking” as 
positives resulting from a PhD working with industry during candidature.  
4.2.1.2 Desire 
This theme groups together the repeating ideas coded within ‘Requirements’, 
‘Suggestions/Examples’, ‘Goals/Outcomes’, ‘Opportunities’ and ‘What’s Missing?’. 
The four repeating ideas are grouped together because they display perceptions of how 
doctoral researchers strive to make the most of all available opportunities to achieve 
their individualised goals, and that there is a desire for an improved PhD experience. 
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This theme includes perceptions of recommendations for stakeholders internal and 
external to the university to better support and engage with an increasingly diverse 
PhD cohort as well as to introduce initiatives to continue to boost knowledge 
production and translation of PhD research. These repeating ideas are discussed in turn 
in the following sections. 
Requirements of a PhD program 
All target groups were asked what they perceive to be the requirements 
necessary for a PhD program to encourage high quality research and adequate 
preparation for diverse career pathways. Exemplar responses are summarised in Table 
14. See a larger extract of response data on Requirements of a PhD program in 
Appendix C. 
Table 14: Perceptions of requirements for a PhD program from PhD Candidates, Academic 
Supervisors and Industry  
Group Representative quotes 
Graduate Information about the current state of higher education, and 
workshops where students can explore various possible pathways 
for post-completion (GRID43) 
Placements and internships; developing advanced skills in different 
software applicable to both academic and non-academic 
professions (GRID37) 
Cater for industry people (who fear the unknown academic world- 
value their contribution), re-think how they can attract, retain and 
relate to industry and be more open and grounded in their 
approaches (GRID30) 
Mentorship within appropriate environments to enhance research, 
patience and networking (GRID27) 
Mandatory career guidance and partnerships with industry 
(GRID21) 
A program that requires a PhD candidate to forge and maintain 
industry networks, and requires evidence of this  
I think what is happening now is fine (GRID20) 
The panel accepting the candidature must be more prepared to 
develop the proposal in conjunction with an industry partner. This 
approach requires more interaction with industry (GRID3) 
A series of professional development opportunities as part of the 
program.  For example, tutoring, marking, lecturing, research 
grant application writing, conference presentations, public 
speaking, media releases etc. (GRID6) 
Industry Exposure to employers built in to the program e.g. work 
placements (IRID18) 
Must be able to link the theory to practice (IRID17) 
 
79 
Group Representative quotes 
Apply constraints to prompt innovation (IRID9) 
Add a coursework component which would encompass industry 
exposure and support regarding commercialisation and 
productisation, IP generation and protection, communicating 
research findings to a variety of stakeholders, general 
development of business acumen, etc. (IRID6) 
Diverse exposure to different industry groups, networks and 
companies would provide adequate preparation for diverse career 
pathways (IRID5) 
Supervisor A PhD should not be viewed as job training (SRID53) 
Research, research, research; supervised by the best scientific 
minds (SRID54) 
A mix of theoretical and practical opportunities (SRID45) 
Development of excellent written and oral communication skills 
that relate to their discipline (SRID48) 
Involvement of a range of supervisors with different degrees of 
academic and practical experience (SRID44) 
The ability to publish well written papers acceptable to Q1 journals 
is the priority (SRID39) 
Supervisors who are clear on…the professional goals of the student 
(so that relevant skills are focused on) (SRID37) 
Apprenticeship models (SRID33) 
To engage constantly with industry at the highest level and remove 
feelings of exclusivity (SRID31) 
Provide a mix of training in: 1) research methods, experimental 
design, planning and analysis to ensure the delivery of robust and 
novel science; 2) essential skills such as mathematics and 
programming; 3) transferable skills such as networking, public 
engagement and communication, budget management, leadership 
skills etc. (SRID29) 
The PhD needs to be a PhD and its raison d'etre is high quality 
research.  It is a preparation for an academic career. There are 
other degree options, including doctoral ones that fit much more 
naturally with non-academic career trajectories (SRID27) 
Strong leadership from industry and academic partners 
To undertake applied research rather than esoteric research, aligned 
with the needs of industry (SRID24) 
A local research group consisting of other PhD and honours 
students and postdoctoral researchers so that they have a group of 
helpers to provide support and encouragement (SRID18) 
Participate in other research happening in their field at the 
university, helping others and interacting with them, to broaden 
their experiences (SRID18) 
Supportive and encouraging supervision team with relevant and 
contemporary industry knowledge and experience (SRID16) 
Needs to be flexible and built around the core outcome of PhDs 
(SRID6) 



































Group Representative quotes 
 I think that 'diverse career pathways' require a diverse range of 
experience... there is never going to be a 'catch-all' solution that 
suits every single situation a student may find themselves in. Part 
of the process necessarily involves the PhD candidate themselves 
identifying the direction they wish to go and seeking the networks 
and experience that will usefully supplement their research 




Industry representatives shared further perceptions of ‘requirements’ while 
answering additional questions in the survey. Perceptions of industry partners on the 
PhD supervision panel were that they need “to have understanding of the unique 
requirements of academic research” and a challenge for the industry partner in a 
collaborative PhD project was described as being “understanding the requirements of 
academic research”. Similarly, supervisors valued this idea of “a lack of understanding 
of the requirements of PhD research by industry” when discussing the negatives of 
PhDs working with industry, and that having an industry partner on the PhD panel was 
a “good idea, but they do need an appreciation of the Ph.D. process and academic 
requirements”. Supervisors described their perceptions of main challenges in a 
collaborative PhD project as: “adhering to academic requirements whilst keeping 
industry 'happy'”; “understanding the requirements of both sides and then together 
providing the best guidance for the student”; and “ensuring adequate contact during 
placements so that PhD students remain on track to fulfil the requirements of a PhD”. 
A perceived positive of PhDs working with industry was described by one supervisor 
as “greater appreciation of the requirements and future pathways for employment”. 
Suggestions/examples 
Supervisor and industry groups shared examples and suggestions relating to 
the topic within their survey responses. Exemplars are shown in Table 15 over page. 
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Table 15: Examples and suggestions from industry and supervisors 
Target group Survey context Example  
Industry Other comments There are great examples in the US of PhD doing research and apply lean start-up methodology to 
explore establish projects or actual start-ups based on research (IRID9) 
 Motivate industry to develop 
contacts  
Programs such as Innovation Connections certainly do (IRID6) 
 
Supervisors Other comments I have to say that many of my graduates have gone into industry and have been very successful 
there. The companies have also been very happy and have come back for more (SRID49) 
 Industry partner on the panel This happens now for ARC Linkage and many other kinds of projects (SRID48) 
 Suggest how unis could better 
engage 
Events/days held on campus to showcase university talents and to facilitate discussion between 
varied industry and university actors (SRID48) 
  Active efforts like liaising with individual partners, offering commitment to share the financial 
load of projects, offering visibility (SRID33) 
Provide mini-sabbaticals for university researchers to have the time to scope and build 
relationships with industry (SRID29) 
Allow researchers workload for developing and maintaining industry contacts, for participating in 
boards and steering committees etc. (SRID18) 
 How does the Aust govt 
support developing industry 
contacts 
Research bulletins. Tenders. Grants. Conferences (SRID4) 
There is some encouragement through the ARC linkage in terms of funding. That does not really 
support the 'development of contacts' though (SRID3) 
CRC's I believe are a good example of this (SRID1)   
  
 How does your uni support 
developing industry contacts 
Engages in industry supervision (SRID31) 
Joint appointments between university and health sector (SRID27) 
Get people already in industry to come back and do PhDs. Alumni 




Target group Survey context Example  
Provides industry events, funding for industry research, industry scholarships (SRID17) 
 Positives from PhD working 
with industry 
Many candidates produce creative works in the public sphere during their candidature as part of 
their project. This is clearly beneficial. However it works best when the candidate is in charge 
(SRID26) 
 Negatives from PhD working 
with industry  
The best situation is where you have supervisors experienced with industry, good pre-existing 
relationships with the industry, a committed industry partner and university supervisors who 
only promise what they can deliver to industry at a high standard while also ensuring the student 
can meet the international standard require for a PhD. This can be encouraged by bringing 
supervisors and industries together…Then, discussions can begin and new collaborations 
develop in a properly informed way on all sides…Trying to accelerate the process, as we 
did…by having new and unreliable partnerships that provided too little support for students to 




 Transferrable skill 
development programs 
If you want to help us then provide more funds for PhD students to attend conferences, provide 
opportunities for supervisors to present their research to potential industry partners…My own 
students have gone into environmental consulting, water corporations, catchment management 
agencies, research agencies, universities and have started their own businesses. We know what 
we are doing, and while we could always do more with more resources, the PhD system works 
ideally in our field (SRID18) 
  
  
 Other comments 
 Main challenge for PhD 
candidate 
PhD students need a cadetship not a stipend. Good PhD students need to be paid during the 





Some graduates discussed perceptions of industry engagement in the PhD as a 
negative, in terms of it being a distraction to their core completion goals: 
I wouldn't have wanted another distraction - I wanted to focus on getting 
the PhD completed in the minimum time possible (GRID51) 
It limits our focus on our PhD which might take longer to get completed 
(GRID49) 
Getting sucked into full time work and the better income and not 
completing your PhD (GRID39) 
It can very easily take focus and drive away from the PhD project and 
timely completion (GRID29) 
Could detract from getting their research completed (GRID21) 
An interesting challenge for the PhD candidate in a collaborative research 
project by one graduate was that “the PhD student might seek permanent employment 
and not complete their degree”. In contrast, and as valued in the motivation theme 
above, graduates also describe a positive of working with industry because it 
“motivates you to complete”. One graduate described perceptions of working with 
industry positively, in that it may “modify their end goal as they encounter the 
difference between an industry and its nuances in a theoretical sense and in a practical 
sense of application of knowledge and skills”. Outcomes in terms of the PhD project 
itself were also valued by graduates: 
Understanding outcomes are important and achieving those outcomes is 
essential for both parties…The projects become worthwhile with real 
outcomes and not just theoretical (GRID3) 
Real world, practical research that can be translated into meaningful 
outcomes (GRID20) 
Commercialization, more practical outcomes (GRID34) 
The research will have an applied outcome that may help the business 
profitability or some other economic or other measurable benefit 
(GRID50) 
A perceived mismatch in outcomes was also expressed through statements such as 
“industry outcomes may not match with what is expected out of a PhD” and “the 
different ideal outcomes for a university (a unique, important contribution to 
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knowledge) and industry (to improve efficiency and processes, often for profit)”. 
Industry representatives also expressed perceptions of positive outcomes of a PhD 
project:  
Project outcomes to have industry application (IRID10) 
[Having an industry partner on the panel] would help ensure outcomes can 
be applied to industry (IRID10) 
Opportunities to develop tangible outcomes and products based on their 
research (IRID6) 
See the field or commercial application of the research outcomes (IRID5) 
Use research to create a breakthrough idea (IRID9) 
In contrast, one industry representative described a perceived weakness of a PhD 
Graduate working in industry related to ‘outcomes’ as “potential loss of blue-sky 
research”. Supervisors also described a perceived contrast of desired industry and 
academic outcomes with statements like “getting the balance between clear research 
outcomes and industry outcomes” and: 
the industry partner pushing for particular outcomes and expecting the PhD 
program to be too prescriptive and treating it like a project outsourcing 
with rigid requirements rather than providing scope for the student to 
develop research outside the scope of the industry's requirements (SRID6).  
“Having the same outcome goals” was listed by one supervisor as a main challenge 
for PhD candidate in collaborative project. Another supervisor stated that a main 
challenge for the PhD candidate in collaborative project is “reconciling academic 
outcomes with the needs of industry. These can often be divergent.” The perception 
that “a piece of research could fail to deliver what industry wants but still be a robust 
and valuable academic output” was valued by one supervisor. Supervisors also 
discussed outcomes in terms of research outputs, such as industry engagement 
improving research projects through “greater relevance and uptake of research outputs; 
“increased chance of commercialisation of outputs”; and “greater likelihood of novel 
research outcomes being useful for, and taken up by, industry”. “Understanding who 
is responsible for overall supervision of his/her work and outcomes, and who will 
eventually judge success in the degree” was also valued, as well as the warning that 
“collaboration must be conducted with full awareness of the importance for research 




All target groups shared perceptions around what might be “missing” in the 
PhD-industry engagement space within various survey answers. Supervisors revealed 
the majority of “wish list items”. Examples of Supervisor, Industry and Graduate 




Table 16: Supervisor perceptions of 'what's missing' in the context of Industry Engagement in the Australian PhD 
Survey context Reference to a want/desire/wish or something missing 
How does your 
university support 
you/how could you 
university better 
support you to develop 
industry contacts 
I wish the University would give me more scope to contribute to the needs of industry…Universities should engage with 
industry to inform industry of the value and quality of their graduates (SRID54) 
A different perspective, networking for all parties, possible additional funding, wider dissemination of relevant results 
(SRID49) 
Better marketing in relation to past and current industry engagement projects to show what benefits derive from them 
(SRID48) 
Attend industry events and seminars, better networking, learn about the issues facing them and their needs through personal 
contacts not just the literature (SRID39) 
Active efforts like liaising with individual partners, offering commitment to share the financial load of projects, offering 
visibility (SRID33) 
Bringing supervisors and industries together - perhaps by researchers presenting their previous work relevant to that industry. 
Then, discussions can begin and new collaborations develop in a properly informed way on all sides…allow researchers 
workload for developing and maintaining industry contacts, for participating in boards and steering committees etc. 
Universities have a wealth of researchers ready to go and collaborate, only resources and opportunities to commence a 
dialogue are holding us back (SRID18) 
Industry, can provide context, and resources of scale that cannot be accommodated by a university (SRID9) 




Government needs to invest in long-term research application to get a meaningful return. A lot of good research invest in 
ARC grants and less than 18% are successful. Perhaps with some industry backing this could improve (SRID9) 
[Government] needs to encourage and promote forums for industry and universities to consult (SRID6) 
Minimal support [from the government] for anything related to research, including time (SRID4) 
There is some encouragement through the ARC linkage…That does not really support the 'development of contacts' though 
(SRID3) 
The current funding climate for universities is not really conducive to having the time necessary on the ground to make this 
work successfully (SRID1) 
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Table 17: Industry perceptions of 'what's missing' in the context of Industry Engagement in the Australian PhD 
Reference to a want/desire/wish or something missing 
Work with employer representative groups; Centralise industry engagement (for the benefit of all departments) (IRID18) 
Meet with industry leaders to share knowledge (IRID17) 
Industry needs to be identified…Direct contact with key individuals - not just emails etc (IRID10) 
Create joint projects / investment questions/ wicked problems where both sides have skin the game and get both sides to throw some of there best 
people together in small collaborative teams to solve them…Government funding of science and research in Australia is a sad joke. Our best will 
go to the US. The rest will struggle to land the opportunities to fulfil their potential (IRID9) 
Experience working as part of a broader team, which is something that generally doesn't get emphasised during a PhD…Probably need to add a 
coursework component which would encompass industry exposure and support regarding commercialisation and productisation, IP generation 
and protection, communicating research findings to a variety of stakeholders, general development of business acumen, etc….Establishing 
collaborative research centres, science parks, etc. (e.g. Cambridge, Oxford, MIT, etc.)…working with industry groups to demystify the role and 
benefits of research, being proactive to encourage industry to approach the university sector with their problems that they can solve. The 
university sector in general needs to be a lot more honest and upfront with post-graduate students as far as their employment prospects within 
academia are concerned and encourage and support them at an early stage to consider industry employment following completion of their degree 
 (IRID6) 
A diverse exposure to different industry groups, networks and companies would provide adequate preparation for diverse career pathways (IRID5) 
Make individuals better able to deal with industry and the university as a whole will improve…Service mindset (service of the industry member 
trying to find a partner) don't say no, say yes and do or yes and refer…Go where industry hangs out - industry conferences, industry social media 
(LinkedIn)…Invite industry (regularly) to campus; Ask to tour industry facilities (IRID3) 
Ask for partnerships with SME rather than just the big boys (IRID2) 
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Table 18: Graduate perceptions of 'what's missing' in the context of Industry Engagement 
in the Australian PhD 
Survey context Reference to a want/desire/wish or something missing 
Unis encouraging 
interaction 
I think there needs to be major improvement in this and both 
industry and universities need to do more to ensure PhD 
graduates have realistic chances of becoming employed. 
Currently there is a glut of PhDs with no jobs to go 
to…Universities and industry should reallocate funding towards 
postdoctoral research and teaching positions (GRID50) 





An excellent idea - wish it had been possible at the time of my own 
candidature (GRID38) 
I would like to see it become a part of a Ph.D (GRID36) 
Too many PhD graduates and nowhere near the same number of 
jobs in academia (GRID34) 
Great idea. Wish it had been offered to me…It would have been 
useful to have worked with writing professionals, but none were 
provided (GRID5) 
At the moment too many Phds are being turned out with no real life 
application for business (GRID3) 







This theme groups together the repeating ideas coded within ‘Awareness’, 
‘Definitions’, ‘Experience’, ‘Understanding’ and ‘Beyond’. The repeating ideas are 
grouped together because they describe how the prior experience of supervisors, 
candidates and industry representatives influences their understanding of the 
definitions and division of roles and responsibilities associated with PhD-industry 
collaboration. Varied perceptions of how industry, candidates and supervisors can 
benefit from exposure to different environments and experiences beyond the PhD 
project itself are also described by this theme. These repeating ideas are discussed in 
turn in the following sections. 
Awareness 
‘Awareness’ was a key discussion point throughout the survey. When 
discussing the necessary requirements for a PhD program, graduates expressed a desire 
for “information about the current state of higher education, and workshops where 
students can explore various possible pathways for post-completion”. There was a call 
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for opportunities for graduates to “re-think how they can attract, retain and relate to 
industry and be more open and grounded in their approaches”. Graduates felt that 
industry engagement in the PhD could “make sure we…understand the context of the 
area we are researching” and “give candidates and supervisors a ‘reality’ check”. On 
the other side, industry engagement in the PhD was expressed by graduates as 
something that could increase “the knowledge base and procedural aspects that inform 
the industry” and that “more presentations to industry should be encouraged [as an 
ideal characteristic of a placement] to get feedback and ensure industry is aware of the 
developments this will encourage greater involvement by all”. Continuing the 
discussion on ideal characteristics of an industry placement, graduates also highlight 
that a skill developed through an industry placement would be to become aware of 
“policies and procedures relevant to the industry”. Graduates felt that positives 
resulting from a PhD researcher working with industry throughout their candidature 
were that: 
the candidate becomes more aware of the needs of industry and the 
intersection between various roles within the organisation.  They are also 
made aware of employment opportunities - in their chosen field - that were 
not previously familiar to them (GRID4).  
From a different angle, graduates also felt that “industry can…assist with 
communicating [research] outcomes and help audiences to make sense of the research 
and what it might mean for industry”. 
When discussing how industry engagement can improve research projects, 
industry representatives highlighted how it allows “the researcher to be aware of 
considerations of end-users/employers through receipt of feedback from employers 
and customers” and offers “exposure to real-world business problems for the PhD 
student”. Awareness of context or “providing real-world context” was another type of 
awareness industry representatives linked to industry engagement in the PhD, allowing 
the researcher to become more aware of “the field or commercial application of the 
research outcomes”. Similarly, questions in the survey surrounding industry 
placements were met with answers about placements developing skills in PhD 
researchers of awareness or “knowledge of the actual needs of industry” and awareness 
of “general business processes and underlying commercial imperatives”.  
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Industry participants highlighted a main challenge for the industry partner in 
a collaborative PhD project as a lack of awareness of “what research really is, how it 
works, how it can be used to solve problems, its role in driving innovation”. Industry 
representatives also argued that universities could better engage by “working with 
industry groups to demystify the role and benefits of research, being proactive to 
encourage industry to approach the university sector with their problems that they can 
solve”. It was also highlighted that if an industry partner is part of the supervisory 
panel then there will be “upskilling of industry in what a PhD is/does/looks like” i.e. 
they will become more aware of what the PhD is. One industry representative 
highlighted a key requirement of the PhD program of “a diverse exposure to different 
industry groups, networks and companies [to] provide adequate preparation for diverse 
career pathways”.  
Supervisors commented on industry engagement in the PhD and the benefits 
of PhDs working with industry. One supervisor highlighted the perception that it 
“helps to get their name on the horizon with people who will later be important in 
funding their work”.  Other supervisors felt that “the student also gets a better sense of 
the skills needed and 'language' required in an industry context” and “working in a 
'real-world' environment can help students to realise the actual/potential impact of their 
work, and to feel like they are making a valuable contribution”. A “higher awareness 
of industry perspective” was also highlighted as a positive from a PhD working with 
industry during candidature. Supervisors also felt that universities could better engage 
with industry by holding “regular networking functions to showcase research success 
stories”. “Knowledge of hot topics in industry” and becoming aware of or “learning 
what is important to industry” was also emphasized. Supervisors mentioned that PhDs 
working with industry will develop a “greater appreciation [or awareness] of the 
requirements and future pathways for employment” as well as “exposure to real life 
issues”. Related to providing information to increase awareness, supervisors felt that 
industry engagement could improve a PhD research project by: 
suggesting real problems that students can solve (SRID28) 
giving them [PhDs] an appreciation of the interests and big issues for 
industry, enabling them to think about where their research might be 
valued by society more generally (SRID27) 
 
91 
[giving] the student…an understanding of the skills required of them to be 
employed in the industry (SRID24) 
[providing an] understanding of the needs of the industry partner (SRID19) 
guide[ing] students' work through an applied agenda, and the students see 
that their work is relevant outside the pure research environment (SRID6) 
exposure to the realities of bureaucracy, the complexities and time required 
for decision making, experience in the distinction between industry 
reporting requirements and academic publications (SRID3) 
One supervisor stated that: 
it is good for students to interact with staff working for industry because 
they get a feel for [awareness of] what it is like working at that type of 
organization, they also always benefit from interacting with all other 
professionals in their field (SRID18).  
More awareness in terms of those who facilitate the matching of supervisors, industry 
and PhD students was also highlighted with a call for “non-academic staff who are 
involved in looking for research opportunities…to know in what areas academic staff 
can supervise not just find any project and expect a staff member to supervise it”. 
Another method highlighted for universities to better engage with industry 
was by supporting “researchers and their students to take opportunities to present their 
work to potential partners [and] participate in conferences and workshops” therefore 
increasing awareness of the research that is happening. It was suggested that 
universities should “communicate existing skills that PhD students gain outside of the 
standard research dogma” to increase awareness of the value of PhD graduates by 
communicating their skills more effectively. It was also suggested that to better engage 
with industry, universities should “seek information on industry requirements” so 
universities are more aware of the requirements they need to meet when establishing 
industry engagement initiatives and policies, as well as “realise [become aware of] the 
personal nature of the research/industry relationship and stop trying to insert 
themselves into it”. 
A ‘lack of awareness’ in terms of definitions was also indicated by 
supervisors’ responses such as “I cannot see what is meant by 'transferable skill 
development' and where this differs from what is/should be already done”.  
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Supervisors were also unsure of the support available to help develop contacts with 
industry: 
I am not really aware of any concrete support that is available (SRID29) 
Unsure what the structures of support currently exist…Linkage Grants- 
ARC. That is the only one I'm aware of (SRID33) 
Another comment related to increasing awareness was that “sometimes the student 
decides that they wouldn’t want to work in that industry after seeing it from the inside”.  
When asked about industry partners being on the supervision panel, 
supervisors commented that “people from industry may not be clear on [aware of] the 
detail of the academic standards [of a PhD]” and “it is a “good idea, but they do need 
an appreciation of [awareness of] the Ph.D. process and academic requirements”. One 
supervisor stated that they “strongly support it, as long as the partners are made aware 
of the importance of developing research skills in the program”. When discussing the 
main challenges for PhD supervisors and candidates in a collaborative PhD project, 
“dealing with ignorance of [lack of awareness of] the educative process” was 
highlighted, as well as: 
Dealing with industry staff who don't always understand [aren’t aware of] 
the international standard for a PhD and what is required to meet that 
standard. For example, extra replication, collecting data from areas outside 
of the purview of the industry partner (SRID18).  
It was also highlighted that “students tend to be naive about [not aware of] what 
industry wants and this can create tensions”. It was emphasised that in a collaborative 
PhD project, “the industry partners…would have to be made aware of the resource and 
time limits associated with the PhD process and the protocols of the Commonwealth”. 
From another perspective, it was also stated that the Commonwealth is becoming 
more: 
Aware of the needs to link STEM research into commercial action to 
improve Australia's global position…Government needs to invest in long 
term research application to get a meaningful return. A lot of good research 
invest in ARC grants and less than 18% are successful. Perhaps with some 




Graduates communicated repeating values and ideas relating to “diverse 
opportunities” when answering questions throughout the survey, more specifically in 
relation to employment/careers. Positives from working with industry during the PhD 
were listed as: 
made aware of employment opportunities - in their chosen field - that were 
not previously familiar to them (GRID4) 
Insight to potential employment opportunities (GRID20) 
Greatly improved job prospects upon graduation (GRID22) 
Expand[ing] your employment opportunities (GRID37) 
One graduate expressed strong views that “there needs to be major improvement in 
this area and both industry and universities need to do more to ensure PhD graduates 
have realistic chances of becoming employed”. Another graduated argued that “if the 
student is lucky enough to have industry support, the student should do whatever they 
can to get employed by their industry sponsor”. When asked about perceptions of 
industry placements in the PhD, one graduate responded, “whatever as long as you 
have a chance to work with industry!”. A perceived lack of employment opportunities 
was also expressed by graduates, in that “currently there is a glut of PhDs with no jobs 
to go to” and, there are “too many PhD graduates and nowhere near the same number 
of jobs in academia”. “Professional development opportunities with industry during or 
immediately post-completing” was put forward as a potential solution.  
Industry representatives also expressed perceptions of opportunities for 
candidates to engage outside the PhD project they are part of via “exposure to 
employers built in to the program” and “interaction with potential work colleagues”. 
One industry representative stated that: 
Opportunities for PhDs overall has never ever been better. Machine 
learning, big data, financial sector "quants" Google, VR, renewable energy 
sources, material science, massive leaps in biotech and chemistry. PhD's 
swim in an ocean of opportunity but they need to learn to "surf" (IRID9). 
Supervisors discussed the concept of ‘opportunities’ more broadly. There were 
still perceptions of job opportunities, such as: 
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Obviously, PhD recipients in some fields face major employment 
challenges in Australia.  From this perspective, having worked with 
industry, forged connections, learned to 'talk the talk', and demonstrated 
your own value/intelligence/skills to people in industry is likely to be 
advantageous (SRID27). 
and: 
I do not think that a student working with industry necessarily has a better 
chance of employment than one who does not, but working with industry 
certainly doesn’t reduce their chances of employment (although sometimes 
the student decides that they wouldn’t want to work in that industry after 
seeing it from the inside) (SRID18). 
However, comments were also made under other realms of the ‘opportunity’ theme, 
such as:  
Providing opportunities to collect data that may otherwise be poorly 
accessible (SRID3) 
Opportunity to identify relevance of academic work to specific issues 
(SRID27); and  
Opportunities to present their work to potential partners, participate in 
conferences and workshops (SRID18) 
One supervisor expressed the perception that the “PhD already offers many 
opportunities to gain transferable skills.  The issue, if there is one, is the recognition 
of students and industry of what these are”. When asked how universities could better 
engage industry, one supervisor suggested that “listening and acting quickly on 
opportunities” was crucial.  
Understanding/Agreement 
Industry representatives and supervisors referred to levels of ‘understanding’ 
when discussing challenges for the industry partner and supervisor in a collaborative 
PhD research project. “Understanding the requirements of academic research” and 
“understanding what research really is, how it works, how it can be used to solve 
problems” were perceived challenges for industry, while supervisors perceived the 
main challenges for the PhD candidate to be:  
Understanding different people's knowledge/expertise status - knowing 
when you are the expert who knows things that industry should know, and 
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knowing when they are the experts and you should be quiet and listen 
(SRID27) 
Understanding who is responsible for overall supervision of his/her work 
and outcomes, and who will eventually judge success in the degree 
(SRID44), and  
Understanding that it is the candidates PhD and achieving a balance 
between the expectations of all parties (usually not a major problem) 
(SRID49) 
Supervisors also shared values of ‘understanding’ when discussing the 
positives of PhDs working with industry – that “the student gets an understanding of 
the skills required of them to be employed in the industry. The industry partner has 
input into these required skills” and “building up of relationships and the employer 
gaining an understanding of the capabilities of the student”. Supervisors also perceived 
that an industry placement would develop an understanding of “relevance of research”, 
“how industry works”, “what drives industry and industrial organisational structures” 
and “the real world issues of that sector”. Other supervisors mentioned that skills 
developed by an industry placement would be to understand “the power dynamics 
found in industry” and “how industry can manipulate and shape expectations of 
outcomes”. When discussing perceptions of having an industry partner on the PhD 
supervision panel, one supervisor warned “this can be good if the partner has an 
understanding of the academic process. If they don’t it can be damaging”. Another 
supervisor stated that: 
Having worked within an industrial partnership for over 17 years, the 
conflict, the difference in priorities, the lack of understanding of the 
educational process and the sheer ignorance and arrogance that a partner 
might bring to supervision committee would be highly destructive to 
academic freedom to research, to express negative findings as well as 
positive findings, to support and keep the student focused on the research 
project (SRID30). 
When discussing negatives from working with industry, another supervisor warned of 
“a lack of understanding of the requirements of PhD research by industry”. When 
discussing thoughts on universities encouraging interaction with industry, a supervisor 
stated that “it should be encouraged, as long as it's clear that the work of PhD students 
is research not consultancy - and that industry understands the difference”. 
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Industry representatives described “lack of understanding of the real world” 
and “lack of understanding with regards to the significance of commercial 
imperatives” as a perceived weakness of PhD graduates working in an industry 
environment. Perceived skills developed though an industry placement were listed by 
the industry group as “understanding of general business processes and underlying 
commercial imperatives” and the “ability to understand end markets of a business”. 
Positives resulting from PhD candidates working with industry were perceived by 
industry representatives as “better understanding of industry needs”; and “a more 
broader view [understanding] of end user needs, applications, market segmentation 
and potential markets in addition to the strong technical focus of the student”. 
“Understand[ing] business needs as well as communicat[ing] the benefits of university 
engagement” was listed by one industry representative as how universities could better 
engage. “Understanding (levels of) evidence” was listed by another industry 
representative as a requirement necessary for the PhD program to promote high quality 
research. 
‘Agreement’ as a related concept to ‘Understanding’, was a theme identified in 
the responses of Industry and Supervisors. Supervisors mentioned “reaching 
agreements on IP etc.”. “Agreeing on how the project will meet the expectations of a 
PhD (and its examiners) and those of the industry partner at the same time” and that 
“supervisors (industry + academic) need to be in agreement”. The two groups also 
discussed that “agreement on the role of the industry partner should be clear at the 
outset” as well as that “researchers should be careful in situations where confidentiality 
agreements are required, as it means they cannot publish their research”. 
Experience 
“Increased experience” and “positive experiences” were listed by graduates as 
positives resulting from PhDs working with industry, as well as “gaining important 
industry work experience”. “Gain[ing] a wide variety of experience” was listed as a 
requirement necessary for a PhD program to encourage high quality research. When 
discussing skills that can be developed by an industry placement, one graduate noted 
that there “are[n’t] any individual skills but rather varied experiences”. “Real world 
experience” was a skill listed by multiple graduates as being developed through an 
industry placement, as well as the positive effect of working with industry to “prompt 
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many challenging experiences”. Another positive was described as “mak[ing] the 
research experiences more meaningful”. When discussing how industry engagement 
can improve PhD research projects, “providing real applied research experience” and 
“allow[ing] the researcher to explore” were valued by graduates. It was also noted that 
“the experience [can be] recorded on their CV and the industry may want to employ 
them following their candidature” and that “PhD candidate[s who have] no experience 
working in a fast paced professional industry environment” is a main challenge for the 
PhD candidate in a collaborative research project. 
Industry representatives listed “experience in a less academic environment” 
as a skill developed by an industry placement and “experience working as part of a 
broader team, something that generally doesn't get emphasised during a PhD”. 
Perceived weaknesses of PhD graduates in an industry environment were discussed as 
being “industry and “hands on” experience” as well as “lack of experience working 
within the commercial sector”. Industry representatives valued PhDs working with 
industry during candidature as providing “relevant practical/operational experience” 
and “gaining invaluable industry experience in addition to the theory from study. 
Similarly, supervisors discussed positives of industry engagement in the PhD as 
“allowing the student experience in working in an applied area”, “experiencing 
genuine problems”, “relevant skills and experiences” and “practical experience”. 
“Wide experience and exposure to another way of looking at a problem” was another 
perceived positive from a PhD working with industry. In contrast, there was also the 
perception that industry engagement: 
could potentially distort the PhD experience - shifting it from being a 
research training program aimed at discovery of new knowledge and 
development of skills as an independent researcher to a more blinkered and 
mechanistic experience that fails to provide the freedom needed to achieve 
the former goals (SRID48), 
It was also perceived by some supervisors that, TSD programs would “reduce the 





Supervisors asserted perceptions of the definition of The Australian PhD in 
Table 19.  
Table 19: Supervisor PhD definitions 





Potential for commercial demands and industry priorities to distract the 
PhD student from broader goals of research training, leading to an 
overly narrow focus of the PhD (SRID29) 
I also feel that the PhD is one of the last bastions of original, pure 
thought, and genuine theory development in a society focused on 
profit and quick fixes, and frankly I think it would be a major tragedy 
of epic proportions to lose that opportunity in a push to make everyone 
marketable (SRID27) 









The PhD is NOT a coursework degree, and should not become one 
(SRID26) 
A PhD should be treated as a job itself, where the employee (PhD 
candidate) is essentially completing an independent research 
consultancy with clear deliverables (reporting and research outputs) 





But a PhD is not a trade, it is not only about skills. It is about the ability 
to think at the highest level, and to be a leader in research or the 
application of research (SRID18) 
A PhD is not a TAFE degree (SRID30) 
A PhD is a 'Doctor of Philosophy' and is meant to be about the conduct 
of research leading to new knowledge (SRID3) 
Other comments A PhD is an international qualification. The standard required is not set 
by research offices or universities, it is set by the field of research 
scientists around the globe. Before they can get a job, our students 
have to pass their PhD, which means those 3 to 5 papers in top ranked 
journals in their field. These can be applied or more conceptual in 
nature, but those journals are highly competitive and the students work 






I must say that my most successful students, where success is measured 
by completion time and number of research publications, have all had 




Ensuring adequate contact during placements so that PhD students 
remain on track to fulfill the requirements of a PhD, i.e. a robust, 
novel contribution to the field; publishable peer-reviewed outputs vs 
unpublished reports, patents etc; the IP dilemma and potential conflict 
between secrecy (industry) and broad dissemination (academia) of 
ideas and outputs (SRID29) 
 
99 
Supervisors also made statements implying lack of clear definitions for some 
concepts, in Table 20. 
Table 20: Supervisors request for/required definitions  
Survey Context 
Object requiring 




Universities I think the push to involve industry 
advisors rather than the best research 
minds is based on a very outdated 
thinking that Universities are ivory 
towers. (SRID54) 
 PhD We need to work out how we can manage 
it without compromising the meaning of 
a PhD - or otherwise change how we 
define the PhD to make it fit with new 
expectations (SRID48) 
 PhD work It should be encouraged, as long as it's 
clear that the work of PhD students is 
research not consultancy - and that 
industry understands the difference 
(SRID46) 
 Industry Supervisor Depends on their influence. It should be 
in an advisory capacity only, and again, 
not compulsory (SRID43) 
  A competent industry collaborator would 
be able to focus on any problems that 
might arise during the project and help 
to overcome them (SRID38) 
 Universities Collaboration is fine, but so is distance. 
Universities are the last hope for 
completely independent research and 
for criticism of industry as part of a 
wider social responsibility. Once lost, 
that is hard to recover (SRID41) 




I think it is very valuable, but all 
collaboration must be conducted with 
full awareness of the importance for 
research to remain objective despite any 
desired outcomes (SRID3) 
What is the main 
challenge for PhD 






Who is responsible for overall 
supervision of his/her work and 
outcomes, and who will eventually 
judge success in the degree (SRID44) 
 Requirements of 
PhD standard 
Dealing with industry staff who don't 
always understand the international 
standard for a PhD and what is required 
to meet that standard. For example, 





definition Supervisor Statement 
areas outside of the purview of the 
industry partner (SRID18) 
 Single purpose 




Agreeing on how the project will meet 
the expectations of a PhD (and its 
examiners) and those of the industry 
partner at the same time (SRID48) 
Feelings about TSD 
programs 
 
TSD Not sure what these would be - business 
management??? (SRID38) 
The issue, if there is one, is the 
recognition of students and industry of 
what these are (SRID27) 




Non-academic staff who are involved in 
looking for research opportunities need 
to know in what areas academic staff 
can supervise not just find any project 




Seek information on industry 
requirements (SRID6) 
Feelings about industry 




Opposed. This should be part of 
undergraduate, not postgraduate, 
education (SRID41) 
Negative from PhD 
working with industry 
PhD Candidates can become so caught up in 
applied issues and politics that they start 
writing rhetoric instead of science and 
lose their objectivity. Their work can 
become something other than a PhD 
(SRID27) 
Feelings about industry 






The PhD supervisory committee aims to 
ensure the delivery of a piece of 
research that meets the requirements of 
a PhD, not the industry needs (SRID29) 
 PhD output A piece of research could fail to deliver 
what industry wants but still be a robust 
and valuable academic output (SRID29) 
 Industry Supervisor 
Eligibility 
Requirements 
A great idea if they have previously 
supervised students and have the 
relevant academic experience (SRID23) 
Good idea, but they do need an 
appreciation of the Ph.D. process and 
academic requirements (SRID10) 
How can industry 
engagement improve 
Research Projects? 
Role of Industry 
Partner 
Applied practice and expertise of partners 
in developing thesis proposal/methods, 
instruments and providing expert 






definition Supervisor Statement 
 Meaningful 
Research 
Research that will be used by the partner 
organisation (either in developing 
materials, improving policy, achieving 
improved outcomes, or avoiding 
materials/processes that are shown to be 
ineffectual) (SRID3) 
When discussing a main challenge for the PhD candidate in a collaborative 
PhD project, one graduate defined both the ideal outcome of a PhD for the University 
and the ideal outcome for Industry. “Ideal outcomes for a university (a unique, 
important contribution to knowledge) and industry (to improve efficiency and 
processes, often for profit).  
Beyond 
Going “beyond” was mentioned in varying contexts by all participant groups 
throughout the survey. When discussing a negative of PhDs working with industry, 
one graduate suggested that it may “close down avenues of inquiry that step outside of 
current industry structures. So highlighting the inability to go beyond structures 
provided by industry for the project scope”. In contrast, another graduate discussed a 
positive of working with industry, that it may broaden “the scope of your work beyond 
the PhD project itself”. Another graduate described industry engagement as providing 
“employment pathways beyond candidature”. Industry representatives highlighted the 
positives of having an industry partner on the supervision panel in creating “more 
opportunities for engagement outside the PhD project they are part of”. “Working 
outside 'comfort zone'” was also a positive highlighted by industry aligned to this 
theme. Supervisors commented on this theme in terms of industry engagement in the 
PhD leading to “further research collaborations and other opportunities” beyond the 
PhD, and industry placements in the PhD leading to “the industry partner [developing] 
a long term [beyond PhD candidature] relationship with the PhD student”. It was 
highlighted that industry engagement during the PhD could “ensure meaningful 
research [beyond the PhD] that will be used by the partner organisation (either in 
developing materials, improving policy, achieving improved outcomes, or avoiding 
materials/processes that are shown to be ineffectual).  
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4.2.2 External or social influences on perceptions of industry 
engagement in the PhD   
This theoretical construct groups together the themes of ‘Relationship’ and 
‘Contrast’ because they represent how a person’s perceptions of PhD-industry 
engagement are influenced by external factors. This theoretical construct describes 
research collaboration as a fundamentally social process and provides insight into how 
these social interactions create meaning and influence a person’s way of thinking about 
collaboration in PhD research. 
This links to recommendations aligning to the concept of professional identity 
and the importance of providing PhD candidates with more opportunities to form 
professional networks and long-term relationships with individuals from different 
disciplines and organisations. Enhanced networking opportunities with industry can 
provide candidates with the opportunity to experience a range of comparable and 
contrasting social contexts, allowing for a flexible, steady and smooth process of 
shaping their professional and academic identity. PhD candidates will be able to find 
inspiration, new motivation, and ultimately make informed decisions on the direction 
of their research and career aspirations, based on diverse social and professional 
experiences during candidature. The development of PhD programs where the 
candidate can continue to experience different relationships and alternative 
perspectives on how to build research knowledge and contribute to the knowledge 
economy are therefore important. 
4.2.2.1 Relationship 
This theme groups together the repeating ideas coded within 
‘Networks/Networking’, ‘Expectations’, ‘Collaboration’, ‘Team’, and 
‘Communication/Feedback’. The five repeating ideas are grouped together because 
they encompass perceptions of the multidimensional relationships established within 
PhD candidature and the features of these associations and interactions, which can 
often fail because of mismatched expectations. This theme describes perceptions of 
the importance of establishing diverse relationships during PhD candidature in order 
to remain connected and current. A perceived need for more opportunities within the 
doctoral learning environment that establish trust and respect between doctoral 
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candidates, supervisors, non-supervisor peers, and industry connections is valued. 
These repeating ideas are discussed in turn in the following sections. 
Collaboration/Team 
When asked about necessary requirements for a successful PhD program, 
graduates stated the following:  
An environment that encourages discussion (GRID51) 
Whilst working hard on their own project [candidates] should help other 
candidates in their work and be involved with industry to gain a wide 
variety of experience (GRID39) 
Good industry collaboration (including an 'industry expert' sitting on the 
supervision panel) (GRID38) 
Mentoring from diverse backgrounds, including government and private 
sector (GRID34) 
More collaboration with industry (GRID32) 
I came to my PhD project with a comprehensive education background and 
lengthy career, but for PhD students with limited experience and 
background in research, I would encourage mentorship within appropriate 
environments to enhance research, patience and networking (GRID27) 
Opportunities to engage with either industry or the wider academic field 
(GRID22) 
The CRC model [collaborative] provides an example where industry/PhD 
can lead to valuable research (GRID10) 
Similar feedback was given when discussing ideal characteristics of industry 
placements within the PhD and having an industry partner on the panel.  
Working closely with [collaborating with] industry R&D team (GRID7) 
More presentations to industry should be encouraged to get feedback and 
ensure industry is aware of the developments - this will encourage greater 
involvement by all (GRID3) 
Working collaboratively [is a skill developed by an industry placement] 
(GRID26) 
I would suggest that activities [of an industry placement] would be 




Perceptions around ‘collaboration’ also arose when graduates were discussing 
positives from a PhD candidate working with industry and how industry engagement 
can improve research projects. Collaborating to find commercial value through “inputs 
on what the industry require that may have commercial value or to improve what they 
have” was put forward as one positive. Another perceived positive was to “develop 
collaborative and communicative skills”. In contrast, graduates also expressed their 
ideas around ‘collaboration’ when discussing the challenges for the PhD candidate in 
a collaborative project. The challenge of “joining of two different perspectives and 
agendas” and having “many stakeholders with different background & 
ideals/requirements/expectations” were listed. “Actually finding industry partners to 
collaborate with” was another challenge put forward by graduates. Industry 
participants provided feedback on how universities could better engage with industry 
and some suggestions aligned with the ‘collaboration’ theme such as, “creat[ing] joint 
projects/investment questions/wicked problems where both sides have skin the game 
and get both sides to throw some of their best people together in small collaborative 
teams to solve them”.  
Supervisors revealed perceptions of collaboration when asked how universities 
could better engage with industry. “Actually give people the time they need to develop 
and maintain successful partnerships” was one suggestion to assist with successful 
collaboration. “All collaboration must be conducted with full awareness of the 
importance for research to remain objective despite any desired outcomes” was 
another recommendation. “One supervisor proposed that “encourage[ing] and 
promot[ing] forums for industry and universities to consult” would be beneficial. It 
was also suggested that universities should “realise the personal nature of the 
research/industry relationship and stop trying to insert themselves into it”. “Listening 
and acting quickly on [collaborative] opportunities [as well as] reducing number and 
increasing quality of interactions” was also presented, as well as to “always treat the 
relationship as an equal partnership”. The idea for universities to “have formal industry 
collaboration schemes” was also suggested. 
Collaboration was a key theme when supervisors were discussing how industry 
engagement can improve the value of research projects, e.g. “a competent industry 
collaborator would be able to focus on any problems that might arise during the project 
 
105 
and help to overcome them”. One argument, aligned with collaboration, when 
discussing how universities could better engage was: 
…that collaboration cannot be forced. You cannot direct two scientists to 
collaborate. Collaboration, the true sharing of ideas (and therefore IP) must 
be built on trust and mutual understanding. If a student is to be the "meat 
in the sandwich" this is even more important, because if the industry and 
university supervisors do not agree, or fall out, then the student will suffer 
(SRID18). 
  An example of successful collaboration was also put forward: 
Our students already interact with industry frequently via their projects, via 
conference, seminar and workshop participation, via joining in with other 
research projects we have with industry and through strong participation 
with the scientific societies. Our two main [identifying discipline] 
societies…provide excellent workshops for students and assist them to mix 
with industry at conferences (both local and national). If a student is within 
a strong research group, with plenty of other students and projects, at least 
2 research active academics, who have strong links to industry and active 
conference/society participation, then students get everything that they 
need (SRID18). 
Industry engagement “leading to further research collaborations and other 
opportunities” was also highlighted by supervisors when discussing how industry 
engagement can improve the value of research projects. Another positive perception 
was that “collaboration with highly skilled industry experienced people can enhance a 
PhD” as well as “work[ing] with academics to identify opportunity for longer term 
collaborations”. “Collaborative workplace skills” were also argued as skills that could 
be developed by an industry placement as well as the opportunity for “the industry 
partner [to] develop a long term relationship with the PhD student”. Also aligned with 
‘collaboration’ were discussions around the challenges for the PhD supervisor in a 
collaborative research project to “forge…and maintain…the necessary relationships”.  
Strongly related to ‘collaboration’, graduates also shared valued perceptions 
around the notion of ‘Team’ when discussing that ideal characteristics of a PhD 
program and positives of a PhD working with industry. “involvement in different 
teams (within the organisation) performing different tasks” and the “ability to work 
within a multidisciplinary team” were listed. Some graduates expressed perceived 
concerns around achieving the ideal ‘Team’ when discussing having an industry 
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partner on the PhD supervision panel: “Completely opposed. It is difficult enough to 
have two academic supervisors who don't always agree” and “can be good but 
sometimes industry partner might not be able to give enough time as a supervisor”.  
Industry representatives described positives of PhDs working with industry 
during candidature as “experience working as part of a broader team, which is 
something that generally doesn't get emphasised during a PhD” and skills developed 
though an industry placement as “working as part of a broader team”. One supervisor 
valued the ‘Team’ concept when discussing a main challenge for PhD supervisors in 
a collaborative project being “the collaborative team can be a bit unwieldy and hard to 
manage”. When discussing TSD programs, one supervisor shared a perceived example 
of best practice in terms of ‘The Perfect Team’, that “if a student is within a strong 
research group, with plenty of other students and projects, at least 2 research active 
academics, who have strong links to industry and active conference/society 
participation, then students get everything that they need”.  
Expectations 
Graduates listed “differences in expectations” and “keeping realistic 
expectations” as challenges for the PhD candidate in a collaborative research project, 
as well as “to manage and negotiate stakeholder expectations in terms of additional 
work outside of the PhD”, “manag[e] the politics and stakeholder expectations” and 
have “many stakeholders with different…expectations”. When discussing the 
negatives of candidates working with industry, one graduate stated that “many 
students…are unable to manage their time and the expectations of the industry 
partner”. Another noted that “industry outcomes may not match with what is expected 
out of a PhD”. When responding to the question of feelings about an industry partner 
on the PhD supervisory committee, one graduate stated that “there are still major 
differences between industry knowledge/experience and academic expectations”. 
Another graduate requested that we should “ask industry what they need and what the 
PhD intern should learn”. When discussing TSD programs, there was a perception 
from one graduate that “industry needs to tell universities what they require”. From 
the perspective of expectations of the candidate, one graduate wrote that 
“understanding what a candidate’s goals are going in” is also a necessary requirement 
of a high quality PhD program. Similarly, in terms of industry expectations, one 
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supervisor noted that “finding out what the industry really wants and developing a 
budget that the industry will support” was a challenge for the PhD candidate. 
In terms of expectations around the requirements of a PhD program, one 
graduate stated a perceived concern about changes to the requirements of a PhD 
because one of their examiners “did not think practical real world use of the knowledge 
was necessary at PhD level, so supervisors and examiners would need to understand 
that ultimately it is about job ready knowledge”. Similarly, concerns around differing 
expectations about time and support were expressed in statements such as “sometimes 
[the] industry partner might not be able to give enough time as a supervisor”. 
“Supportive and expert people with the right amount of availability” and “supervisors 
who are prepared to meet regularly with their students” were also perceived as being 
a necessity for a quality PhD program related to expectations of time and support. 
From an different angle, one graduate highlighted what is expected of a person in their 
personal life as a challenge in terms of being able to undertake industry placements: 
This can be difficult for those who are studying part-time or have family 
commitments.  I would have struggled with doing this for my PhD as I had 
a small family to care for.  PhD study was enough on my plate (GRID18). 
Industry representatives commented on their expectations of “regular feedback 
from researchers on their progress” as a challenge for the industry partner in a 
collaborative PhD project, and that collaborative PhD projects should be “subject to 
agreed expectations to ensure that all parties benefit to the maximum amount 
possible”. Similarly, supervisors revealed a perceived challenge for the PhD candidate 
as “meet[ing] additional expectations” and “achieving a balance between the 
expectations of all parties”. “Agreeing on how the project will meet the expectations 
of a PhD (and its examiners) and those of the industry partner at the same time” was 
also listed as a challenge, as well as to “align and have realistic expectations from all 
parties” and “balance[e] expectations of supervisor and industry”. In contrast, one 
supervisor listed “introduction to industry expectations and practices” as a positive 
resulting from PhD candidates working with industry, and another listed “pleasing 
everyone” as a challenge but then went on to say “but that is also a life lesson”. One 
supervisor valued “managing the expectations of the industry partner” as a main 
challenge for themselves in a collaborative PhD project, as well as that “supervisors 
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need to ensure that the student stays on track, does not get confused by the various 
opinions [and expectations] of all those involved”.  
In terms of expectations, “meeting industry requirements while maintaining 
student confidence and academic integrity” was another noted challenge for PhD 
supervisors in a collaborative project. When discussing having an industry partner on 
the supervision panel, one supervisor asserted perceptions around establishing 
expectations in that “the role of the industry partner should be clear at the outset”. 
Other supervisors stated that the industry partner doesn’t “necessarily need to be 
involved in every aspect”, “is not expected to judge the theoretical underpinning of the 
research protocols”, and “I would leave ultimate decisions about expectations, 
examinations and standards to the University”. University roles and expectations were 
also mentioned in a comment by a supervisor when discussing the main challenge for 
a PhD supervisor in a collaborative PhD program - “having to meet university goals 
which are often rule bound and not of interest or timely to industry”. Supervisors also 
felt that industry expectations or “demands…don't match timelines [and] frameworks 
of PhD's” and that “the biggest problem with some industry liked research is found 
when the partners have an expectation of what the research outcomes should or would 
be preferred”. In a different spin, one supervisor listed a skill developed by an industry 
placement as “understand[ing] how industry can manipulate and shape expectations of 
outcomes”. Similarly, another supervisor commented on perceived industry partner 
expectations as a negative when they are:  
Pushing for particular outcomes and expecting the PhD program to be too 
prescriptive and treating it like a project outsourcing with rigid 
requirements rather than providing scope for the student to develop 
research outside the scope of the industry's requirements (SRID6). 
Another supervisor shared this perceived industry partner expectation with their 
comment that “often there is an unreasonable expectation that a student should 'solve' 
a major industry issue”. Expectations around academic standards were also noted in 
comments by supervisors such as “people from industry may not be clear on the detail 
of the academic standards” and the challenge of “adhering to academic requirements 
whilst keeping industry 'happy'”. One supervisor commented on a perceived difference 
of expectations between industry and academia around the quality of a PhD project: 
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Often, partners will suggest projects as PhDs that are not original, are too 
focused on a single place and quite simply would not yield research of a 
quality suitable even for the most lowly international journal (SRID18). 
Networks/Networking 
‘Networking’ and ‘developing networks’ were discussed by all target groups 
when responding to multiple questions.  Graduates described positives from working 
with industry during their PhD as:  
Provid[ing] networking opportunities (GRID36) 
Establishing contacts and rapport with others in the field (GRID29) 
Gain insight into a wider network…Mentorship within appropriate 
environments to enhance research, patience and networking (GRID27) 
Opportunities to engage with either industry or the wider academic field 
(GRID22)  
Strengthen the soft skill of the candidate e.g. confidence, communication 
skill, networking etc (GRID28) 
Networking and getting known in industry you would like to work in 
afterwards (GRID18) 
Networking, with an eye to future employment (GRID15) 
Provide employment pathways beyond candidature, as well as improve 
professional networks…It gives the project some real-world legitimacy 
and connections (GRID5) 
 “Networking and discussion groups” were described as ideal characteristics of a high 
quality PhD program, as well as “a program that requires a PhD candidate to forge and 
maintain industry networks, and requires evidence of this”. Industry representatives 
also valued perceptions of ‘networking’ in terms of the requirements necessary for a 
PhD program and high quality PhD research, through “gaining a professional network 
- key contacts” and “a diverse exposure to different industry groups, networks and 
companies would provide adequate preparation for diverse career pathways”. 
Supervisors valued “building networks” and “networking” as being positively linked 
with industry placements, industry engagement, and PhDs working with industry 
during candidature. Perceived positives were described as: 
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Better contacts, networking, applied knowledge, greater chance findings of 
research will be uptake by the industry (SRID52) 
A different perspective, networking for all parties, possible additional 
funding, wider dissemination of relevant results (SRID49) 
Networking with other people in related industries (SRID38) 
The development if an effective network of professionals associated with 
the field or discipline (SRID3) 
One supervisor stated that: 
It is good for students to interact with staff working for industry because 
they get a feel for what it is like working at that type of organization, they 
also always benefit from interacting with all other professionals in their 
field (SRID18). 
In terms of supervisor perceptions of how universities could better engage 
with industry, the idea to “hold regular networking functions to showcase research 
success stories” was put forward, as well as to “attend industry events and seminars, 
better networking, learn about the issues facing them and their needs through personal 
contacts not just the literature”. One supervisor expressed a perceived concern that 
“the industry network has to come with the generation or provision of data that 
contributes to publications”. “Forging and maintaining the necessary relationships” 
was listed as a main challenge for PhD supervisors in a collaborative PhD project as 
well as “managing relationships with multiple partners [that] takes a lot of time that 
isn't recognised in any workload model”. Supervisors also expressed a perceived 
challenge for the PhD candidate to “make the initial contacts” in a collaborative 
project. From a different angle, one supervisor listed “better contacts” as a strength 
that a PhD graduate can bring to an industry environment. When asked about 
perceptions of universities encouraging interaction between PhDs and industry, one 
supervisor stated that “if students wish to work in industry, then the establishment of 
networks, early, may be a good thing”. One supervisor put forward a perceived 
example of positive networks developed during PhD candidature: 
Our students already interact with industry frequently via their projects, via 
conference, seminar and workshop participation, via joining in with other 
research projects we have with industry and through strong participation 
with the scientific societies. Our two main scientific societies, ASL and 
ESA, provide excellent workshops for students and assist them to mix with 
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industry at conferences (both local and national). If a student is within a 
strong research group, with plenty of other students and projects, at least 2 
research active academics, who have strong links to industry and active 
conference/society participation, then students get everything that they 
need…In environmental science and ecology, there are strong connections 
between industry and research. all the academics mix regularly with 
colleagues in industry, we all do collaborative research and our students 
benefit from that (SRID18). 
Communication/Feedback 
When asked about their perceptions of the skills that could be developed 
though an industry placement, industry representatives highlighted “non-academic 
writing/communication skills”, “interaction with potential work colleagues” and the 
“ability to evaluate and communicate the commercial benefits of the research 
outcomes”. When asked how universities could better engage and how industry 
engagement improves the value of research projects, industry participants suggested 
that if universities “understand business needs as well as communicate the benefits of 
university engagement” and train “individuals [to be] better able to deal with 
[communicate with] industry…the university as a whole will improve”. To have 
“direct contact with key individuals - not just emails etc.” was also suggested as a way 
for universities to better engage. “Encouraging greater communication” and “regular 
feedback” was an underlying theme for response from industry in this category. When 
discussing the requirements necessary for a high quality PhD program, 
“communication with diverse audience” was valued, as well as the suggestion to “add 
a coursework component which would encompass industry exposure and support 
regarding commercialisation and productisation, IP generation and protection, 
communicating research findings to a variety of stakeholders, general development of 
business acumen, etc.”. Also aligned with this theme was a perceived weakness of PhD 
graduates working in an industry environment identified as the “inability to 
communicate ideas effectively to a broad range of stakeholders”.  
When discussing how universities could better engage with industry, 
supervisors suggested what universities should communicate (“existing skills that PhD 
students gain outside of the standard research dogma”), and where they should 
communicate it (“support researchers and their students to take opportunities to present 
their work to potential partners [and] participate in conferences and workshops”). 
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When providing feedback on the skills that could be developed by a PhD candidate 
through an industry placement, ‘communication’ was a key theme. “Communication 
of outcomes”, “communicating research effectively to a broader audience”, and 
“communications across different (levels) of stakeholder” were suggested. Positives 
from working with industry during PhD candidature were also listed by supervisors as 
“communicating the science (ie their findings) to industry”, and “learning skills to 
communicate with different audiences”. One supervisor emphasised that industry 
engagement can increase the value of research projects “by ensuring that results are 
effectively communicated to stakeholders outside academia, and that the research is 
relevant and applicable to industry contexts”.  
Challenges related to communication were identified by supervisors as “open 
and transparent communication. Perhaps not a challenge [for the supervisor] but a 
prerequisite”, and “maintaining regular and meaningful contact with all relevant 
parties to ensure that the project is meeting the needs of each”. Supervisors indicated 
perceptions that a PhD working with industry “encourages the student to communicate 
research and results effectively, to a broad (non-academic) audience, in both oral and 
written forms” and that it is important for universities to communicate and “engage 
with industry to inform [them] of the value and quality of their graduates”. Clear 
communication on “the role of the industry partner…at the outset” was also identified 
as important. Industry representatives discussed “receipt of feedback from employers 
and customers” as a way that industry engagement can improve research projects, as 
well as “input from industry expertise”. “Regular feedback from researchers on their 
progress” was listed as a challenge for the industry partner in a collaborative PhD 
project. 
4.2.2.2 Contrast 
This theme groups together the repeating ideas coded within ‘Differences’, 
‘Contrast’ and ‘Challenges’. The repeating ideas are grouped together because they 
display opinions and examples of the challenges associated with PhD industry 
engagement due to divergent methods, attitudes and beliefs of supervisors, candidates 
and industry representatives. This theme describes a perceived disconnect between the 
environments of industry and academe with recommendations to introduce more 
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programs to help bridge this alleged gap. These repeating ideas are discussed in turn 
in the following sections. 
Differences/Contrast  
Graduates responding to questions about the main challenges for the PhD 
candidate in a collaborative PhD project and the negatives of a PhD working with 
industry, spoke of: 
Contradictory viewpoints of supervisors (GRID51) 
Different viewpoints (GRID32) 
The different ideal outcomes for a university…and industry (GRID43) 
Industry outcomes may not match with what is expected out of a PhD 
(GRID34) 
Joining of two different perspective and agendas (GRID30) 
Dealing with competing agendas 
Dealing with the differing agendas of your academic supervisors, who 
understand the requirements of a PhD, and an industry partner who may 
not understand the various issues such as design, scope, ethics, conflict of 
interest etc. (GRID22) 
Theory does not match industry requirements (GRID11), and  
Getting university bureaucracy to work for an industry context (GRID5) 
It was also highlighted that:  
There are still major differences between industry knowledge/experience 
and academic expectations. Bringing an industry partner (unless he or she 
also has the academic experience) into a supervisory role may have adverse 
impact or may have contrasting views on how to prepare a thesis for 
examination (GRID1). 
Graduates also mentioned different ‘types’ of candidates and research projects and the 
different needs tied to each ‘type’: 
I feel a lot of the time it [requirements for a quality PhD program] comes 
down to the student…It [industry placements] would be good experience 
for some research projects (GRID39) 
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Depends on the actual project [feelings about industry placements]. This 
will not work for many, but could work very well for a few (GRID34) 
One statement highlighted the perceived contrasting ‘types’ of candidates when 
discussing the necessary requirements of a high quality PhD program:  
I came to my PhD project with a comprehensive education background and 
lengthy career, but for PhD students with limited experience and 
background in research, I would encourage mentorship within appropriate 
environments to enhance research, patience and networking (GRID27). 
When discussing TSD programs in the PhD, graduates also commented on these 
perceived differences - “yes [TSD programs are a] good idea, however the outcomes 
will depend upon the age and experience of the PhD candidate”.  
Perceptions of the differences between interests of research and industry as 
well as the different spaces in terms of separating the two ‘realms’ was also highlighted 
in the following graduate response when asked about having an industry partner as a 
supervisor on the PhD panel: 
Very negative. While the applicability of research to industry is important, 
there is also a need to maintain some kind of separation between the 
research and the vested interests of industry. It rings strong warning bells 
for me about important research being potentially silenced because it is 
counter to the interests of existing industry (GRID43). 
Other graduate responses to having an industry supervisor on the PhD panel also 
revealed a perceived ‘difference’ between research and industry; however with the 
premise being that “this would decrease the void between university and industry” and 
“bridge the gap between industry and academia”. The perceived different knowledge-
base of industry supervisors compared with academic supervisors was also highlighted 
in statements such as “a good idea as [academic] supervisors may not have this 
knowledge”. 
Supervisors also shared this perceived ‘difference’ “in priorities” between 
research and industry and the challenge of “reconciling the academic and industry 
cultures”.  From a perceived difference in the approach of industry i.e. “focus; differing 
time schedules; different outcome” compared with research, “a general industry 
approach would be unworkable [if an industry partner joined the PhD panel]” to the 
different ‘territories’ also having contrasting preferred PhD outcomes, “the biggest 
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problem with some industry linked research is found when the partners have an 
expectation of what the research outcomes should or would be preferred”. A perceived 
challenge for the PhD candidate in a collaborative PhD program was listed as 
“reconciling academic outcomes with the needs of industry. These can often be 
divergent.”. “Managing the potential conflict between industry needs and those of the 
broader academic aim and goals of a PhD” was also identified as a perceived challenge 
for the PhD candidate. There was also an alleged difference between what industry 
wants and the requirements of the PhD - “a piece of research could fail to deliver what 
industry wants but still be a robust and valuable academic output”. One supervisor 
valued these perceived differences as a positive of candidates working with industry 
in that it would offer “wide experience and exposure to another way of looking at a 
problem”.  
In a parallel discussion around differences between research and industry, 
graduates discussed “link[ing] their work to the 'real' world” and “link[ing] your 
research topic with the bigger picture” as a positive from candidates working with 
Industry. Having an industry partner on the PhD supervision panel helping to “bridge 
the gap between industry and academia” and “decrease the void between university 
and industry” was also mentioned. An industry representative suggested that we “must 
be able to link the theory to practice” and a supervisor discussed industry placements 
being “excellent when linked to PhD project, not worth the time otherwise”. 
Supervisors shared comparable perceptions of different disciplines having 
contrasting requirements - highlighted in statements such as: 
 [The value of industry placements] would be discipline specific (SRID37) 
For some disciplines, this [industry placements] could be a good thing. But 
not for all - again, it shouldn't be compulsory (SRID43) 
Again, this [industry partner on the supervisory panel] depends on the 
disciplinary field and nature of the research project (SRID46), and  
I would urge the university to consider a range of policies that are relevant 
to the context of different fields of research (SRID29) 
In environmental science and ecology, there are strong connections 
between industry and research. all the academics mix regularly with 
colleagues in industry, we all do collaborative research and our students 
benefit from that…Iguess it is possible that some others in the university 
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are not providing these opportunities [industry placements] to students, in 
fields where industry and research are far separated? (SRID18) 
I think this [industry placements] will be relevant contingent on discipline 
(SRID33) 
In engineering it [industry partner on the sup panel] would work (e.g, if it 
were something like commercial solar electrical storage, or robotics) 
(SRID9) 
A perceived difference between undergraduate and postgraduate was also 
highlighted by a supervisor in that industry placements “should be part of 
undergraduate, not postgraduate, education”. Also discussing industry placements for 
PhD candidates, one supervisor commented on different types of candidates as well as 
the difference between undergraduate and postgraduate: 
Furthermore, work placements might be OK for high school students or 
undergraduates, but PhD students are already qualified scientists, many of 
whom have worked in the field before starting to do a PhD. An internship 
would be an insult to them, and could well lead to them choosing another 
institution to study at. Certainly when I was looking for a place to do my 
PhD, I would have avoided anywhere where I wasn’t able to devote myself 
200% to my research - that was what I was there for (SRID18). 
Supervisors indicated perceptions of different ‘types’ of candidates having different 
needs. When discussing the main challenge for a PhD candidate in a collaborative PhD 
project, one supervisor mentioned “if the student is ESL, ensuring that they produce 
something in readable English - can be very difficult in the time available”. Another 
supervisor noted that TSD programs “would be good for international students who 
have no knowledge of Australian systems. This would enhance their employability at 
the end of their studies”.  
One supervisor noted a perception of different reporting requirements as a negative of 
a PhD candidate working with industry: “the requirement to provide reports and 
presentation in normal language and academic language”. Another supervisor noted 
that “they need to consider two distinct audiences in their style of provision of 
findings”. In contrast, one supervisor included “experience in the distinction between 
industry reporting requirements and academic publications” as a positive of working 
with industry during PhD candidature. Another perceived challenge in a collaborative 
PhD project was considered to be “different ideas about the project, methods, writing 
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style etc.”. A negative from working with industry was considered by one supervisor 
as: 
Industry partners can also sometimes have the candidate do work that isn't 
directly related to their research, particularly when the PhD comprises one 
part of a broader agenda. Industry sometimes require 'reports' which are 
time consuming, but they are often not recognised as 'publications' within 
university research-active definitions (SRID46).  
Challenges 
Graduates, supervisors and industry representatives were asked their thoughts on the 
main challenges for their group in a collaborative PhD project. Responses are 


















Lack of understanding of the requirements of a PhD
OH&S red tape
Balance between the expectations of all parties
Cutting in on PhD time and focus
Understanding that it is the candidate’s PhD
Academic and industry cultures 
Maintaining student confidence
Constantly changing goal posts
A budget to match what industry wants













Understanding the requirements of academic research
Academic love of research outweighing focus on commercialising 
Being able to implement research findings 
Getting results quick enough
Government funding of science and research 
Distraction to core business 
Resourcing and time frame expectations 
Getting used to Higher Education culture
 
Figure 8. Perceived challenges in a collaborative PhD project 
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Graduates highlighted what they thought to be the main challenges for PhD 
candidates in a collaborative PhD project: 
Keeping realistic expectations (GRID34) 
Many stakeholders with different background & 
ideals/requirements/expectations (GRID28) 
The potential for torn loyalties if the industry and university partners reach 
disagreement or impasse in some way (GRID29) 
Time, intimidation, initiatives, respect (GRID27) 
Finding enough interested industry placements relevant to student's 
research interests (GRID18) 
Dealing with the differing agendas of your academic supervisors, who 
understand the requirements of a PhD, and an industry partner who may 
not understand the various issues such as design, scope, ethics, conflict of 
interest etc; (GRID22) 
Industry participants were asked what they felt the challenges would be/are for the 
industry partner in a collaborative PhD project. Participants discussed the perceived 
challenges of: 
Understanding what research really is, how it works, how it can be used to 
solve problems, its role in driving innovation, and associated expectations 
regarding resourcing and time frames (IRID6) 
Other challenges discussed were:  
[Collaborating with a PhD researcher being] viewed as a distraction to core 
business (IRID5) 
[Getting] regular feedback from researchers on their progress (IRID3) 
Supervisors emphasised what they perceived to be the key challenges during a 
collaborative PhD project: 
A lack of understanding of the requirements of PhD research by industry 
[and] OH&S red tape which can almost cripple field programs (SRID23) 
cut [ting] in on PhD time and can take them off focus (SRID55) 
No time to get side-tracked in a 3 year doctor of philosophy (SRID52) 




Maintaining regular and meaningful contact with all relevant parties to 
ensure that the project is meeting the needs of each (SRID48) 
The collaborative team can be a bit unwieldy and hard to manage. 
Supervisors need to ensure that the student stays on track, does not get 
confused by the various opinions of all those involved (SRID46) 
Understanding the requirements of both sides and then together providing 
the best guidance for the student (SRID31); and  
Ensuring adequate contact during placements so that PhD students remain 
on track to fulfil the requirements of a PhD (SRID29) 
When discussing their thoughts on having an industry partner on the panel, 
graduates advised that “it is difficult enough to have two academic supervisors who 
don't always agree”, there “could be conflicting objectives” and it could mean the 
student is “left managing competing agendas, making the already arduous journey of 
PhD just that little bit more difficult. It would be more useful to have an industry 
'mentor'”. Another perceived challenge related to having an industry partner on the 
supervision panel was that “while the applicability of research to industry is important, 
there is also a need to maintain some kind of separation between the research and the 
vested interests of industry. It rings strong warning bells…about important research 
being potentially silenced because it is counter to the interests of existing industry”. 
Another view about “bringing an industry partner (unless he or she also has the 
academic experience) into a supervisory role [is that it] may have adverse impact or 
may have contrasting views on how to prepare a thesis for examination”. 
More challenges for the PhD candidate in a joint-initiative was suggested to 
be the “joining of two different perspective and agendas”, “PhD candidate[s having] 
no experience working in a fast paced professional industry environment” and being 
required to adapt “to a work-based (rather than research focused) environment [and] 
developing the requisite skills to work” within this setting. The question of “whether 
industry advisors/networks would have supported [the] research [or] directed [it] off 
topic?” was asked. One graduate expressed a perceived challenged when they likened 
working with industry during their PhD to “having two full time jobs: one paid for 40 
hours plus and one to fill in almost every evening and weekend of the year for 10 
years”. One challenge described by a supervisor was “simply forging the necessary 
relationships in the first place. It takes time to do this, and all industry stakeholders are 
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not equal. Targeting the right contacts is not always straightforward”. Another 
supervisor stated:  
The more people involved, the more potential for planning and timing 
problems, unforeseeable events occurring, ethical issues arising that are 
beyond the student's control.  It can be too easy for students who lose their 
sense of control to effectively hand over responsibility for decision-making 
to others, making it hard to end up with a PhD (SRID27).  
The perceived challenging requirement for the candidate to “provide reports and 
presentation in normal language and academic language.  They need to consider 2 
distinct audiences in their style of provision of findings” was mentioned. One 
supervisor mentioned that:  
sometimes the research becomes too much like consultancy - that is, the 
industry partner is wanting certain outcomes, which can skew the research 
data and analysis. Industry partners can also sometimes have the candidate 
do work that isn't directly related to their research, particularly when the 
PhD comprises one part of a broader agenda. Industry sometimes require 
'reports' which are time consuming, but they are often not recognised as 
'publications' within university research-active definitions (SRID46).  
Other observed challenges mentioned were that “the industry representative 
is not very interested in the thesis production” and the competing “demands of 
academia for process and product [versus] focus of industry on product”. Another 
perception of challenge was the “potential for commercial demands and industry 
priorities to distract the PhD student from broader goals of research training, leading 
to an overly narrow focus of the PhD” and that “"industry collaboration" tends to stand 
in the way of the candidate focussing on an actual project of their own design”. 
Supervisors also identified the opinion that: 
Industry partners always leads to longer completion times and slower 
publication due to the need to consult widely, get a wide range of approvals 
and due to the compromises in scientific method needed to address applied 
problems. The latter sometimes also leads to the need to publish in lower 
quality journals than more conceptual or fundamental research (SRID18).   
There were some strong views on the challenge for the PhD candidate to: 
Manage conflicting advice from different sources (SRID27) 
Deal…with non-academic supervisors who might not have a handle on 
relevant theories (SRID24) 
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Reconcil[e] academic outcomes with the needs of industry [which] can 
often be divergent (SRID23) 
Get…the balance between clear research outcomes and industry outcomes 
(SRID6) 
Meeting needs of all stakeholders without compromising the research 
process (SRID3); and  
Negotiat[e] multiple agendas and trying to craft themselves as an 
independent researcher in the midst of it (SRID1) 
One statement revealed the challenge for candidates to “become so caught up in 
applied issues and politics that they start writing rhetoric instead of science and lose 
their objectivity. Their work can become something other than a PhD”. Supervisors 
expressed a similar challenge for themselves when “managing relationships with 
multiple partners - this takes a lot of time that isn't recognised in any workload model”. 
Another mention of ‘workload’ came with the following statement:  
Trying to manage the relationship with industry while ensuring the PhD 
candidate meets the necessary goals of successful thesis completion; that 
requires considerable time commitment that is not factored into workloads 
and so places at risk successful partnerships and the goals of the research 
(SRID1). 
Workload challenges around “academic/research staff creat[ing] their own 
opportunities [to develop contacts with industry] (as well as doing all of their own 
secretarial/clerical work)” were also revealed, and that “it is up to the researcher to 
make it [developing contacts with industry] work, and you usually buy yourself a lot 
of unpaid overtime”. 
Another undercurrent within supervisor responses was the challenge for the 
PhD candidate “to stay on track and not be exploited by industry, which is keen to 
have free labour but often less keen to give up control and direction of projects”. In a 
similar tone, one supervisor noted the perceived challenge of:  
Managing the expectations of the industry partner, including the fact that 
the student is a volunteer and not their employee. The student owns the 
project, cannot be directed by the partner to do things, and can walk away 
at any time from the PhD with no recourse for the industry (SRID18). 
In a similar argument, supervisors highlighted that collaborative PhD projects 
“are hard to recruit for” with the initial challenge of: 
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Finding/choosing a student that will be good enough or suitable for the 
project. Sometimes it is not just about academic performance but also 
about the ability to work with and within the partner industry (whether that 
be local government, schools, arts, science/technology or the consumer 
market etc. (SRID3).  
Supervisors also expressed concern for situations where:  
the industry partner push[es] for particular outcomes and expect[s] the PhD 
program to be too prescriptive…treating it like a project outsourcing with 
rigid requirements rather than providing scope for the student to develop 
research outside the scope of the industry's requirements (SRID6). 
And that “sometimes there can be unfair pressure on a student to deliver *particular* 
results. Students can also perceive pressure from industry interests that can challenge 
their ability to remain objective in analysis of their results”. Another supervisor was: 
Happy to explore this option [universities encouraging PhD-Industry 
interaction] as long as the supervisors have control over the direction of 
the project. It is important for the [industry] advisors to not to interfere with 
the methodology or interpretation of findings (SRID9).  
Another supervisor argued that “the biggest problem [with PhDs working with 
industry] is when the partners have an expectation of what the research outcomes 
should or would be preferred”. 
When discussing their thoughts on industry partners joining the supervision 
panel, supervisors raised perceived concerns of  
The danger…that commercial interests rule the project (SRID41) 
People from industry [not being] clear on the detail of the academic 
standards’ (SRID37); and 
Industry partners [failing] to meet their commitments to student projects 
because they are low priority for them…Neglect by the [industry] partner 
because the project is a low priority for them (SRID18)  
Another perceived challenge mentioned was: 
The rapid turnover of staff at some agencies. This means that the industry 
supervisor can change multiple times in one 3 year PhD. Each new 
supervisor has to be brought up to speed, and might want the student to 
change direction towards the new supervisors’ personal interests. Or, 
sometimes when the industry supervisor leaves, they don’t appoint a new 
person and the industry neglects the student and the project, does not 
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respond to requests for assistance, and essentially their participation lapses 
(SRID18).  
The same supervisor raised concern around the challenges of: 
Dealing with a range of supervisors who will have different ideas about the 
project, methods, writing style etc. Dealing with industry staff who don't 
always understand the international standard for a PhD and what is 
required to meet that standard. For example, extra replication, collecting 
data from areas outside of the purview of the industry partner.  
Lack of funding was another perceived challenge described by supervisors. 
That “the current funding climate for universities is not really conducive to having the 
time necessary on the ground to make this work successfully”. Supervisors made note 
that “there is some encouragement [to connect with industry] through the ARC linkage 
in terms of funding [but] that does not really support the 'development of contacts’…”. 
One supervisor revealed that: 
The announcements that come around at times about funding opportunities 
and grants [are helpful], however [the challenge is that] you usually need 
to have the contacts with the industry to put forward an acceptable idea for 
a project in the first place (SRID3).  
It was noted that there are “availability of grant schemes with a focus on industry 
partnerships, but no real assistance in development of such connections”. On a similar 
note, one supervisor argued that: 
University management has very little appreciation of what it takes to 
accommodate successful research. Too often policy settings are so tight 
that these inhibit the research process. Financial cycles are often based on 
Australian season and the prevent a smooth interaction with northern 
hemisphere partners (SRID9).   
Another supervisor argued that “the biggest challenge for universities is not academics, 
students or industry, but university policies and inflexible systems”.  Other supervisors 
expressed similar perceived concerns about “universities finding it difficult to 
accommodate flexibility with other collaborative entities” and “the copious replication 
of ethics and other bureaucratic hurdles...” that come along with a collaborative PhD 
project. In a similar argument, one supervisor warned that: 
The industry partners would have to be totally informed regarding the 
contextual limits of the university's systems and protocols. The partners 
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would have to made aware of the resource and time limits associated with 
the PhD process and the protocols of the Commonwealth (SRID9). 
Another supervisor also described “having to meet university goals which are often 
rule bound and not of interest or timely to industry”. 
A common thread was that of the challenge to protect ‘academic freedom’. 
Supervisors expressed concern about the “unknowns and uncontrollables that impact 
on progress and may impede academic freedom” and that universities should 
encourage interaction between PhDs and industry “so long as academic freedom is 
protected”. 
4.2.3 Practical or procedural influences on perceptions of industry 
engagement in the PhD  
This theoretical construct groups together the themes of ‘Practical’ and 
‘Ability’. The two themes are grouped together because they describe how formal 
processes influence a person’s perceptions of PhD-industry engagement. Institutional 
and systematic requirements and structures, including perceived employee/employer 
responsibilities and requirements related to the expertise necessary for career 
development and research (within and external to the university environment) 
influences how a person engages in and with research.  
This construct links to regularly changing government, university and 
industry procedures and policies and the impact of these (often conflicting) 
requirements on the PhD structure/process and its role in the development of future 
graduates. It is important to consider establishing clearly defined and agreed divisions 
of responsibilities within PhD-industry engagement activities. It is also important to 
question how the structure and purpose of the PhD (which is so individualised for each 
candidate) can continue to reflect constantly changing and conflicting policies and 
procedures. 
4.2.3.1 Practical 
This theme groups together the repeating ideas coded within ‘Time’, ‘Real’, 
‘Practical’, ‘Key People’, ‘Access’ and ‘Effects’. The repeating ideas are grouped 
together because they display insights into the practical components of PhD-industry 
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engagement and the perceived real-life effects of research collaboration. This theme 
describes perspectives on the importance of real and practical outcomes of PhD 
research. The effect of practicalities such as time, access and key stakeholders on 
collaboration success are also valued, in terms of the PhD experience and difficulties 
with accessibility, managing bureaucracy and departmental cultures. These repeating 
ideas are discussed in turn in the following sections. 
Real 
All target groups used vocabulary linked to the word ‘real’ within their survey 
responses. Exemplars are shown in Table 21 over page. 
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Table 21: Expressions of the 'Real' concept 
Target group Survey context Expression  
Graduate Positives resulting from 
PhD working with 
industry 
real world experience 
real challenges 
solve real world problems…effect real change for real people 
gain a real-world understanding 
test research in a real-life environment and adapt results-if necessary 
They have a bit of real world employment to relate their work to 
Realistic, real world knowledge and expectations 






 Feelings about 
transferrable skill 
programs  
Invaluable skill - this is the 'real world' litmus test of research skills that is not protected in the bubble of pure 
academic research. 
 Ideal characteristics of 
industry placement  
Solve real-world problems. 
Supervision which comprised discussion of the project and it's real life impact  
 Skills developed by 
industry placement  
how to function in the real world 
 
 Industry partner on the 
panel  
Provide a different (more grounded and realistic) perspective to student's research. This may assist in research 
being translated to real and sustainable changes to policy and practice 
 Universities encouraging 
interaction  
It can enhance the project and bring in real life commentary/advice. 
 Industry engagement 
improving research 
projects  
Bring real life understanding to the issue, advise whether the project is relevant or not 
Providing students with the ability to apply their research/knowledge to solving real-world problems. 
Real world take on problems, decisions and research. 
Make them more meaningful and help in translating valuable new knowledge into real change in community 







Target group Survey context Expression  
 It can make sure we are addressing real world problems, and understand the context of the area  
Real world, practical research that can be translated into meaningful outcomes. 
Move away from research theory into practice. Make projects realistic and knowledge gained fit for purpose. 
Providing real applied research experience 





Industry Positives resulting from 
PhD working with 
industry 
Exposure to real-world business problems for the PhD student. 
Solving 'real' problems  
 Industry engagement 
improve research 
projects  
Access to real-world problems 
By giving an explanation of what happens in the real world 
By providing real problems 




Supervisor Positives resulting from 
PhD working with 
industry 
all the way through it helps keep it real and relevant 
Real-life experience dealing with different personalities and potential conflicts of interest 
Getting real world practical experience 
'real world' ness 
Application of knowledge to real world issues 
Exposure to real world and greater understanding of industry 







 Skills developed through 
an industry placement  
Understanding the real world issues of that sector 
 Industry engagement 
improving research 
It makes the research 'real' and applicable 
Solving real world problems 





All three survey groups tied the overarching theme of the survey to ‘Access’- 
both in the physical sense and related to intellectual requirements of research. Industry 
valued access to “deep thinking and analysis skills” gained by employers of graduates, 
as well as access to “real-world problems” gained by PhD researchers who collaborate 
with industry. Supervisors had the most to say about this theme. In a physical sense, 
they spoke about gaining access to: 
additional industry resources 
essential industry resources 
resources to support achievement of aims; and  
facilities and equipment that they could otherwise not have 
“Provision of data that contributes to publications” and “greater access to 
data” “that they would otherwise not have” was mentioned, as well as “funding” and 
“access to land in private hands that is crucial to a project, that they otherwise could 
not access”. Increased access to “extensive infrastructure” and “research participants 
who would otherwise be difficult to recruit” was also highlighted. 
In intellectual terms, supervisors discussed access to: 
Opportunities to collect data that may otherwise be poorly accessible  
Ideas  
Expertise  
Project context  
Valuable industry context that is unavailable within a on campus situation; 
and 
Industry network 
Challenges with access was also highlighted by supervisors as “repercussions when 
the partner doesn’t deliver vital resources” and “trying to ensure that the partner 




Industry representatives commented on what they perceived to be the desired 
effects of research when discussing the requirements necessary for a quality research 
program: “use research to create a breakthrough idea” and “launch their career as a 
genuine thought leader”. A perceived positive effect from a PhD working with industry 
was “getting your name [and] ability known”. Supervisors also perceived positive 
effects from a PhD working with industry:  
All the way through it helps keep it real and relevant (SRID55)  
Applicability, Innovation, Impact on real lives! (SRID33) 
Helps provide a more practical interaction with the content of the thesis 
(SRID12) 
Negatives effects were perceived by supervisors as: 
Potential for commercial demands and industry priorities to distract the 
PhD student (SRID29) 
Potential for losing their academic integrity (SRID30) 
Stuffing up the PhD journey between supervisors and students (SRID7) 
Actively detract from [the] experience…make it impossible to complete 
any meaningful environmental research project in 3 years (SRID18) 
One supervisor commented that the effects of a collaborative PhD project are: 
Longer completion times and slower publication due to the need to consult 
widely, get a wide range of approvals and due to the compromises in 
scientific method needed to address applied problems. The latter 
sometimes also leads to the need to publish in lower quality journals than 
more conceptual or fundamental research (SRID18). 
When revealing perceptions around an industry partner joining the PhD supervisory 
panel, supervisors perceived the negative effects as: 
Interferes with the direction and progression of the project (SRID26); and  
Could be harmful to some, where research results could be controversial 
(SRID18) 
Similarly, when discussing their thoughts on industry placements and TSD programs 
in the PhD, supervisors made comments such as “it would be a complete waste of time 
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for my students and hinder their completion” and “I think it likely that they would 
actually damage the student’s chances to complete to the required standard”. Some 
supervisors appeared to be comfortable with TSD programs however, and made 
additional comments on perceived effects, for example, “as long as it does not usurp 
the importance of basic research and academic freedom” and “might be useful but not 
if it detracts from research focus and requires time commitments which impact on 
research and writing”. When commenting on industry placements in the PhD, 
supervisors stated some perceived effects such as “a poor performing student can ruin 
the relationship for other students and the University” and “sometimes the student 
decides that they wouldn’t want to work in that industry after seeing it from the inside”. 
One supervisor summed up their perceived effects of TSD programs in the PhD: 
I think adding too many structural elements into the PhD process risks 
turning it into a continuation of undergraduate study… I think offering 
transferable skill development programs is a great idea, but making it a 
requirement of the PhD candidature may actually hinder some people…On 
the other hand that would probably mean they had less time to work on the 
publications they would be planning with their supervisors (SRID3).  
Graduates described perceived positive effects from a PhD working with 
industry during candidature as “greatly improved job prospects upon graduation” and 
getting “some idea of how industry would be able to benefit from their research”. One 
Graduate described reservations about the potential effect of “having industry shape 
PhD projects [because it will] limit the body of knowledge that we are developing 
overall”. Another comment aligning to ‘effects’ was that industry engagement is 
positive “if the student is able to maintain their milestones without a detrimental effect 
on their progress”. “Being derailed from the focus on progressing their research” was 
another perceived effect and a challenge for the PhD candidate in a collaborative PhD 
project. When discussing TSD programs, one graduate described their experience of 
the effect of “lack of that one demonstrable skill set alone [project 





Ideas around ‘time’ were expressed throughout all levels of survey answers. 
Exemplar quotes indicating perceptions of ‘time’ are expressed in Table 22 over page. 
See larger extract of the data on ‘time’ in Appendix C. 
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Table 22: Perceptions of 'Time' 
Group Survey context Time reference  
Graduates Negatives from PhD 
working with 
industry 
I wanted to focus on getting the PhD completed in the minimum time possible 
It was like have two full time jobs: one paid for 40 hours plus and one to fill in almost every evening and 
weekend of the year for 10 years…There was also the need to manage and negotiate stakeholder 
expectations in terms of additional work outside of the PhD and timeframes (GRID51) 
Main challenge for 
PhD candidates 
PhD candidate has no experience working in a fast paced professional industry environment (GRID10) 
Don't want to waste students time (GRID18) 
Feelings about TSD 
Programs 
Allow the PhD candidate to set their own priorities, manage their time and focus on writing their thesis 
This may mean an additional year of training (GRID51) 
I had these skills before I started my PhD so would have found a course a bit frustrating and waste of my 
limited time (GRID18) 
Positives from PhD 
working with 
industry 
In real time (GRID30) 
Time management; Working under time pressure (GRID49) 
Three years in too shorter a time frame to complete a PhD to a high quality (GRID39) 
Industry partner on the 
supervision panel 
Unrealistic - people with the knowledge, skills or authority, haven't time to attend meetings on a regular basis 
(GRID15) 
Good luck trying to get someone in industry (without a background in academia) who will donate their time 
as a supervisor would, as well as respect university deadlines and the mountain of paperwork required by 
the ethics department - no one in the real world has time (GRID5) 
Feelings about 
industry placements 
This can be difficult for those who are studying part-time or have family commitments (GRID18) 
Industry Main challenge for 
industry partner 
Timeliness (IRID18) 
Using the time effectively (IRID17) 
Supervisor Negatives from PhD 
working with 
industry 
Demands that don't match timelines, frameworks of PhD's (SRID17) 
Unknowns and uncontrollables that impact on progress and may impede academic freedom (SRID1) 
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Group Survey context Time reference  
Main challenge for 
PhD candidate 
The more people involved, the more potential for planning and timing problems (SRID27) 
Main challenge for 
PhD supervisors 
Having to meet university goals which are often rule bound and not of interest or timely to industry (SRID12) 
Feelings about TSD 
programs 
It would reduce the quality of the PhD program and detract from important research time (SRID23) 
I am concerned about too many development programs being introduced considering the very tight time-lines 
(SRID17) 
Most of our PhD students are working full time in industry, so any time out would not be possible for them 
Less time to work on the publications they would be planning with their supervisors (SRID16) 
Feelings about 
industry placements 
Students doing fieldwork to measure natural processes would not have time to do this anyway (SRID18) 
Feelings about unis 
encouraging 
interaction 
If students wish to work in industry, then the establishment of networks, early, may be a good thing 
(SRID37) 
Actually give people the time they need to develop and maintain successful partnerships (SRID1) 
How do unis support  It is up to the researcher to make it work, and you usually buy yourself a lot of unpaid overtime (SRID9) 
How could unis better 
engage with industry 
Provide mini-sabbaticals for…researchers to have the time to scope and build relationships (SRID29) 
I believe this is down to individual academics who have the connections that need to be developed. The time 
limiting step is time for academics to do this (SRID19) 
Partners would have to made aware of the resource and time limits associated with the PhD process (SRID9) 
Industry partner on the 
supervision panel 
leads to longer completion times and slower publication due to the need to consult widely, get a wide range 
of approvals (SRID18) 
Other comments Any compulsory additions to the PhD program will make it impossible to complete any meaningful 
environmental research project in 3 years. Our international colleagues often allow 4, 5 or 6 years for PhD 
completion, so they have a huge advantage in collecting data on phenomena that often occur at large spatial 




All target groups shared thoughts on the practicalities of industry engagement 
in the PhD within their survey responses. Exemplars of perceptions are shown in Table 
23. See larger extract of response data on Practicalities of in Appendix C. 
Table 23 Perceptions of the practicalities of industry engagement 
Target group Survey context Practical concept  
Graduate Industry partner on the 
panel 
Have some tangible reward for the participant and 
the agency they represent.  Financial 
compensation is the most obvious (GRID50) 
If students have to locate then it might be very hard 
for some, especially if moving to new area from 
where you were before PhD (GRID18) 




necessary for a high 
quality PhD program 
Maybe divide up purely academic PhDs for those 
that will remain as academics and those others 
that want to be in industry, thus forcing students 
to decide why they are doing a PhD (GRID3) 
Having a professional industry engagement team at 
the university (GRID7) 
Thoughts on skill 
development 
programs in the PhD 
The style of training should be embedded in the 
PhD course where students are able to practice it, 
and not through a lecture-type workshop where 
students are told how to manage a project without 
being able to practice on it (GRID1) 
Industry Positives from PhD 
working with 
industry 




More funding (IRID7) 
 
How could unis better 
engage 
Service mindset (service of the industry member 
trying to find a partner) don't say no, say yes and 
do or yes and refer (IRID3) 
Supervisor Positives from a PhD 
working with 
industry 
Helps provide a more practical interaction with the 




Wider dissemination of relevant results (SRID49) 
Provision of facilities, ideas and project context 
Industry, can provide context, and resources of 
scale that cannot be accommodated by a uni 
(SRID41) 
How can universities 
encourage more 
interaction 
It needs to be very carefully managed. It needs to 
actually be linked to the project. It can work 
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Target group Survey context Practical concept  
when the opportunity is set up prior to the project 
(SRID26) 
How do unis support 
developing contacts 
A dedicated R&D team who assist in linking 
academics to industry sectors (SRID46) 
Academic/research staff create their own 
opportunities (as well as doing all of their own 
secretarial/clerical work) (SRID3) 
 
 
Main challenge for 
PhD candidate 
Finding out what the industry really wants and 
developing a budget that the industry will support 
(SRID38) 
Targeting the right contacts is not always 
straightforward (SRID27) 
Dealing with the disaster when the partner doesn’t 
deliver vital resources (SRID18) 
Industry on the panel Leave ultimate decisions about expectations, 
examinations and standards to the University 
(SRID33) 
It is possible but difficult to manage in practice 
(SRID1) 
For research where there is extensive infrastructure 
required, industry engagement might improve 
value (SRID30) 
Industry placements This can work but it is hard to set up and would 
only suit a small number of projects (SRID26) 
The industry partners would have to be totally 
informed regarding the contextual limits of the 
university's systems and protocols (SRID9) 
Negatives from a PhD 
working with 
industry 
The copious replication of ethics and other 
bureaucratic hurdles... (SRID7) 
A lack of understanding of the requirements of 
PhD research by industry, OH&S red tape which 
can almost cripple field programs (SRID23) 
Key People 
Perceptions of key people in the PhD Engagement space identified by 
supervisors and industry representatives are presented in Table 24. 
Table 24: Perceptions of Key People 
Target group Key people identified  
Industry Early stage accelerator experts and advisory groups 
 Organisation executives and R&D leads within an organisation 
 Representatives on industry bodies such as CCIWA, AMEC, etc... 




Target group Key people identified  
Supervisors I suspect it is individuals that engage, not universities per se. 
 Dedicated R&D team who assist in linking academics to industry sectors 
 More industry personnel on advisory panels and perhaps co supervision 
 Get people already in industry to come back and do PhDs. Alumni 
 It is the job of supervisors to provide the necessary skills. 
 This is down to individual academics who have the connections 
 There should always be an industry-based supervisor of the student, and 
as far as I am aware this always happens in my field. Sometimes there is 
even a project steering committee with a range of industry partners in it.  
 Peers in industry who I have known for years 
 Local government, schools, arts, science/technology or the consumer 
market etc 
4.2.3.2 Ability 
This theme groups together the repeating ideas coded within ‘Skills’, and 
‘Strengths/Weaknesses’. The repeating ideas are grouped together because they 
display diverse perceptions of the desired capabilities and responsibilities of graduates, 
supervisors and industry employers and how this might be influenced by institutional 
policies. This theme describes how perceptions of skills and strengths and weaknesses 
are shaped by systematic requirements and can often lead to a clash of views and 
expectations. These repeating ideas are discussed in turn in the following sections. 
Skills 
Perceptions of ‘skills’ were discussed in a number of layers throughout the 
survey. All groups were asked to list three skills that can be developed by an industry 
placement that will improve the future employability of PhD graduates. Responses are 




Table 25: Skills developed though an industry placement 
Skills Industry  Graduates Supervisor 
Leadership  2  1 
Project Management 2 4 2 
Verbal and Written Communication skills  6 12 4 
Commercialisation and productisation/Commercial 
skills/Commercial realism/Ability to evaluate and 
communicate the commercial benefits of the research 
outcomes 
5  1 
Ability to conceive the complete business model that 
research is part of/Contextualisation of the research in 
a specific industry 
1  1 
Time management/Working within boundaries 2 3 1 
Presentation skills/public speaking   1 3  
Working as part of a broader team/Interaction with 
potential work colleagues/workplace/office team 
building skills/collaborative skills 
4 9 1 
Relationship management/ Stakeholder management/ 
Managing a cross-organisational supervisory 
panel/conflict resolution/client liaison 
1 5 1 
Ability to frame insight as actionable intelligence 1   
Applying theory to practice/ Knowledge and skills in 
translational research 
2  4 
Decision making/Problem-solving 1 2  
Networking/Meeting skills 2 9 1 
Multi-tasking    1 
Negotiation skills  2  
Listening 1 2  
Confidence  2  
Compassion and empathy/acceptance  2  
Entrepreneurship  1  
Understanding policies and procedures relevant to the 
industry/systematic challenges inherent in 
industry/Ability to understand end markets of a 
business/Knowledge of actual needs of 
industry/Industry work ethic 
7 8  
Job-readiness  2  
Flexibility/Adaptability/Expanded Views/Attitudes 1 4  
Management skills  2  
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Additional to listing skills as part of the above survey questions, the concept 
of ‘skills’ was also valued when discussing their perceptions of TSD programs 
introduced as a structural element to the PhD and whether universities should consult 
with industry when designing PhD skill development programs. One graduate 
perceived that TSD programs: 
Would be useful, although I think the PhD itself is a training ground in 
project management. There are a lot of skills that contribute to the overall 
project management competencies, such as time management, 
communication etc etc and I think it would be helpful to have workshops 
in these areas (GRID22).  
Other graduates mentioned project management in response to the same question: 
Project Management would be very useful (GRID29) 
Project Management and business communication skills and people skills 
need to be incorporated as priorities (GRID50); and  
I was managing my own project a lot and to me it was very transferable.  
Ive learnt to be more organised (GRID47) 
A perception that TSD programs in the PhD “would also help and would 
improve…time management and planning skills” was also valued by another graduate. 
In contrast, one Graduate stated “it [TSD programs] would take too much time. Allow 
the PhD candidate to set their own priorities, manage their time and focus on writing 
their thesis”.  
Other graduates referred to ‘skills’ when discussing positives resulting from PhDs 
working with industry during candidature:  
Training in methods used within a commercial enterprise…develop 
collaborative and communicative skills…present trials and presentations 
to a wider audience (GRID27) 
Workshops for students to learn relevant skills e.g. Proposals, writing, 
methodology, research tools etc. (GRID14) 
Strengthen the soft skill of the candidate e.g. confidence, communication 
skill, networking etc. (GRID28) 
Encounter the difference between an industry and its nuances in a 




Developing the requisite skills to work within this environment (GRID38) 
Gain new skills that can inform their thesis (GRID4); and  
Able to exhibit practical and valued working skills (GRID38) 
Supervisors revealed perceptions of the concept of ‘skills’ when asked how they feel 
about TSD programs being provided as a structural element of PhD candidature: 
Not supportive as students on PhD candidature should acquire such skills 
by then! (SRID53) 
Research is very transferable. A PhD should remain a PhD and not be 
watered-down with "transferable skills development" (SRID54) 
The skills a PhD should be providing is critical and clear thought, problem 
definition and solving, writing and oral communication skills, plus any 
subject-specific technical skills (SRID49) 
Excellent if focusses on generic soft skills and research approach (SRID35) 
It seems to me, however, that PhD already offers many opportunities to 
gain transferable skills.  The issue, if there is one, is the recognition of 
students and industry of what these are (SRID27; and  
I'm not sure we as humans transfer skills all that well. We can with due 
diligence from employee/supervisors. The speed and utility is influenced 
by the quality of due diligence (SRID12) 
One Supervisor discussed ‘skills’ with their perceptions that industry engagement can 
improve research projects through “industry training of students in transferable and 
industry-relevant skills”. Many skills were listed by Supervisors when discussing the 
positives of a PhD working with industry during candidature:  
The students also get a better sense of the skills needed and 'language' 
required in an industry context (SRID46) 
Learning skills to communicate with different audiences (SRID33) 
Building up of relationships and the employer gaining an understanding of 
the capabilities of the student (SRID16) 
Relevant skills and experiences (SRID6); and  
Improved skillset and translational knowledge  (SRID1) 
When discussing perceptions of introducing industry placements as a structural 
element of the PhD, one supervisor stated that “a PhD is not a trade, it is not only about 
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skills. It is about the ability to think at the highest level, and to be a leader in research 
or the application of research”. Similarly, one supervisor argued that universities could 
better engage with industry by “Communicat[ing] existing skills that PhD students 
gain outside of the standard research dogma”. 
Strengths and weaknesses of PhD graduates 
All target groups were asked what they perceived to be the strengths and 
weaknesses of PhD Graduates working in an industry environment. Exemplar 




Table 26: Strengths and weaknesses of PhD graduates 
Target group Strengths Weaknesses 
Graduate Research skills. Attention to detail. Concentration and focus 
Independent critical thinking, time management, dealing with 
stress 
Self-sufficiency, knowledge and ability to obtain information 
quickly, specialised technical skills and writing 
Fresh ideas. Enthusiasm 
Creative thinking/problem-solving abilities 
Research quality 
Structure, Rigor, innovative thought 
Tenacity under pressure and the capability for research integrity 
and ethical approaches 
Networks, patience, solutions,  
endurance 
Innocence 
Project management, writing skills 
Communication skills 
Commitment, passion, desire to learn and break into a field,  
Big sky thinking 
The ability to synthesise and interpret information. The ability 
to understand systems and use them to advantage. Exceptional 
written and language skills. The knowledge and authority that 
comes from a deep understanding of a topic. 
Ability to ask the hard questions that no one wants to ask 
Ability to seek evidence to justify propositions rather than 
relying of the desires/wishes of management 
Lack of hands on experience  
Advanced skills in MS office products etc that are critical in 
non-academic careers 
In industry, sometimes expectations for what is considered a 
positive result, are lower 
Low practicability 
May find it hard to relate to industry? bring different values of 
what is important 
Pressure to lower standards, ethics or integrity as a consequence 
of deadlines, funding flow 
Inexperience in the work place, lack of communicative and 
collaborative skills, knowledge of the wider industry 
Unrealistically high expectations about their status (I have a 
PhD...). 
Lack of generalist skills 
The only weakness is that it does not happen enough 
The pace of industry. Industry more often than not want answers 
now and are not necessarily willing to wait for the evidence, or 
are looking for the monumental outcome and not satisfied with 
incremental steps 
Unnecessary emphasis on literature review and theoretical 
aspect, using unnecessary complex statistical skills when 
dealing with simple problems 
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Target group Strengths Weaknesses 
Industry Extra knowledge and new ways of doing things 
A love for the topic 
Analytical ability  
Evidence/data based decision making 
High levels of technical knowledge in a niche field 
Research expertise, problem-solving skills, ability to utilise 
existing research understanding (through the literature etc.) 
Structured thought and the ability to ensure veracity in approach 
Critical thinking 
Scientific/research method 
Use of data 
Too theoretical, lack of commerciality 
lack of understanding of the real world 
Too comfortable with analysis and too uncomfortable with 
action, creating momentum and making decisions based on 
less data 
May have a less broad skill set 
Lack of operational experience 
Lack of experience working within the commercial sector (can 
sometimes be a culture shock), inability to communicate ideas 
effectively to a broad range of stakeholders, lack of 
understanding with regards to the significance of commercial 
imperatives 
Too long spent on structured thought and the inability to fast 
track thinking 
Potential loss of blue-sky research 
Slow progress 
Impractical solutions - idealistic view of working 
Supervisor Increasing in-depth knowledge of a field and time to focus on 
things that are not immediately profitable 
Better contacts, networking, applied knowledge, greater chance 
findings of research that will be uptake by the industry 
The ability to analyse a system, to identify shortcomings, 
formulate hypotheses and test them. Thus developing true 
solutions. 
Problem definition and problem solving 
Up-to-date (state of the art) and specialist skills 
New ways of thinking about industry-relevant problems 
Potential for limited thinking 
Lack of experience and understanding of workplace 
environments 
Inexperience, communication, lack of breadth 
The free communication of an academic culture may not 
transfer well to industry. Industry often does not share a 
publication imperative 
New graduates may not have the time management skills 
needed to apply themselves to regular work hours 
Practical application of the theory 
 
144 
Target group Strengths Weaknesses 
Enthusiasm, research skills, specialisation 
Work ethic; Publication ethic 
Being able to concentrate solely on a particular project 
Robustness of research approaches; tools/techniques 
Different ways of thinking about problems 
An understanding of the latest innovations in the field 
Experimental design skills 
Academic rigor to the topic under investigation 
Leadership, ability to think critically, logically and with 
originality 
Drive innovation, increase effectiveness and increase linkages 
for the industry to the wider field of innovation. 
Open mind, passion about a topic, resource to do work that 
might not otherwise be possible in a tight fiscal environment 
Ability to understand high-level research, critical thinking and 
sound methods of testing. 
New research skills and a fresh perspective outside of the 
particular firm's perspective 
Research acumen - research and evaluation design, written 
communication, reviewing/analysing/synthesis existing 
knowledge in the area, evidence informed practice 
Detachment from real-world demands 
Potential to get too deep and not solve the problem at hand 
Competing (i.e. academic) demands on the student mean that 
they may not be as productive as an employee 
Lack of confidence 
Finding things interesting that are not necessarily focal 
problems for the industry 
Difficulty of letting go university-talk and communicating 
effectively with industry partners. 
Time and focus 
Language/cultural differences 
Difficulties translating their skills to the work place 
They may be controlled by particular workplace protocols or 
power relationships 
Narrow focus 
Being biased by industry drivers and losing academic freedom 
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4.3 Closed question response data 
Some interesting findings were discovered in the closed question response 
data, which was looked at outside of the above thematic investigation. 
When industry representatives were asked if they feel there is a gap between 
the employment qualities desired by employers and the qualities that PhD 
candidates/graduates possess, 57% responded ‘Yes’, 43% were ‘Unsure’ and 
interestingly, 0% responded ‘No’. Similarly, 51% of graduates responded ‘No’ when 
asked if they felt that their PhD prepared them for a range of careers. 16% were unsure 
and 33% responded ‘Yes’. This highlights a perceived gap from some industry 
representatives and graduates as to how the PhD experience currently shapes its 
graduates.  
When graduates were asked if they felt universities should consult with 
industry when designing skill development programs in the PhD, 81 % said ‘Yes’ 
(19% ‘No’). Similarly, when supervisors were asked about their feelings on 
universities encouraging interaction between PhD students and industry 
advisors/networks, 68% used clearly positive vocabulary, 5% were neutral, 5% used 
negative vocabulary and 22% responded positively but has some reservations i.e. “it 
is a good idea but…”. When industry were asked if their organisation is motivated to 
develop contacts with researchers, 50% said ‘No’. 42% responded ‘Yes’ and 8% were 
‘Unsure’.  
These findings reveal a positive viewpoint held by some graduates and 
supervisors on interaction between industry and universities during PhD research 
however, in contrast a potential lack of motivation from some industry representatives 





This detailed analysis of the extensive survey data revealed the key themes of 
‘Agency’, ‘Desire’, and ‘Awareness’ (clustered under the broad concept of ‘Internal 
Influences’), ‘Relationship’ and ‘Contrast’ (grouped under ‘External/Social 
influences’), and ‘Practical’ and ‘Ability’ (collected under ‘Procedural Influences’). 
Perceptions of PhD industry engagement are influenced by existing and 
internalised values and attitudes. Informal, personal or cognitive factors influence a 
person’s way of thinking about collaboration in PhD research. Supervisors, candidates 
and industry representatives value their ability to make particular choices, so a PhD 
experience where these stakeholders can be involved in continually shifting their 
internal values of doctoral education and research impact is important.  
A person’s perceptions of PhD industry engagement are influenced by 
external factors. Directions in PhD research are heavily governed by the broader 
culture of doctoral education and the knowledge economy as a whole. Research 
collaboration is a fundamentally social process and these social interactions influence 
ways of thinking about collaboration in PhD research. PhD programs where the 
candidate can continue to experience different relationships and alternative 
perspectives on how to build research knowledge and contribute to the knowledge 
economy are important. 
Formal processes influence a person’s perceptions of PhD industry 
engagement. Regularly changing government, university, and industry procedures and 
policies impact on the PhD structure/process and its role in the development of future 
graduates. It is important to consider establishing clearly defined and agreed divisions 
of responsibilities within PhD-industry engagement activities.  
The findings described in this section will now be discussed, with 
implications and future directions presented.    
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Chapter 5. Discussion, implications and conclusions 
5.1 Introduction 
The key findings from this research indicate that individual perceptions of PhD 
industry engagement are influenced by existing internalised values and attitudes, 
external factors such as relationships and networks, as well as institutional or 
systematic requirements, structures and processes. This has not been investigated or 
recognised in the literature to date, therefore this research is making a contribution to 
our understanding of PhD training by addressing this knowledge gap. For the first time, 
the voices of the individual stakeholders can be heard and future programs and policy 
can be designed based on actual perceptions from the relevant parties. The following 
discussion will elaborate on these findings at the levels of stakeholder group, theory, 
and policy and practice. 
5.2 Theoretical implications 
Theoretical considerations identified in Chapter Two (self-regulated learning, 
sociocultural viewpoints, a hierarchical model of graduate attributes, intellectual 
virtues, and professional identity) were investigated to find further discussions 
connecting these specific theoretical considerations to doctoral education. The 
following section elaborates self-regulated learning as a key dimension in the training 
of PhD students, then student-led learning is discussed as a crucial element in the PhD 
experience. This is followed by professional identity and its critical role in PhD 
training. Theory will then be linked to findings, with implications for policy and 
practice in the sections that follow.  
5.2.1 Self-regulated learning: A key dimension in PhD education 
The literature review identified the value of unstructured experiences in PhD 
candidate learning through engaging in diverse educational activities independent of 
any official program structure. PhD researchers learn best by setting goals in diverse 
contexts, and PhD study programs should therefore facilitate experiences and 
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interactions in multiple working environments - internal and external to the university 
setting. The findings of this research highlight external factors that influence 
perceptions of the value of industry engagement, for example the repeating ideas 
around collaboration, networking and communication. Research is a fundamentally 
social process, so it is important to provide candidates with continued opportunities to 
develop networks with people from diverse organisations, as well as experience a 
range of social and professional settings to develop alternative perspectives on how to 
build and translate research knowledge. The findings of this research reveal that 
individualised placements or industry engagement programs encouraging candidates 
to set well-informed career goals based on first-hand experience with diverse people 
in multiple potential working environments would allow candidates to manage and 
regulate their own learning.  
Review of the Self-Regulated Learning (SRL) concept and how it relates to 
doctoral education, revealed a similar argument - the purpose of doctoral education is 
to develop independent scholars, or highly self‐regulated learners (Stracke & Kumar, 
2010). SRL can be viewed as the key indicator of effective learning (Boekaerts, 1999 
as cited in Stracke & Kumar, 2010). The authors also echo Boekaerts’ view of SRL as 
not just the development of new knowledge, abilities and approaches to learning, but 
also the capacity to transfer these skills from one learning environment to another. This 
ability to transfer knowledge and skill has specific relevance to the development of 
doctoral educational initiatives. Initiatives should allow the candidate to receive both 
positive and negative feedback from a variety of stakeholders of their research, as well 
as their potential future employers. This is consistent with the findings of this research, 
with PhD candidates, supervisors and industry mentors surveyed all recognising that 
initiatives must encourage self-reflection in diverse working environments so 
candidates learn how to transform experience into learning strategies for adapting and 
applying skills and knowledge in different contexts. 
In an effort to address the issue of graduate student attrition, Kelley and 
Salisbury-Glennon (2015) conducted a hierarchical regression analysis with results 
indicating that SRL predicted the time required for completion of the thesis. The 
authors argued that helping doctoral students develop SRL strategies may influence a 
timely completion. Recommendations are made to incorporate SRL skill development 
into the doctoral program as well as inspiring students to shape their thesis topic to one 
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that is intrinsically motivating. This is consistent with the findings of the current 
research, with most stakeholders responding that industry engagement in the PhD 
curriculum could help to provide candidates with further insight into where their topic 
fits in industry and therefore enhance intrinsic task value to increase motivation to 
complete their thesis. 
SRL was also valued by Wang, Lo, Xu and Porfeli (2007) in their study 
involving written narratives of the job search process of four international doctoral 
graduates. The authors found that graduates use self-regulation to adapt to the 
constantly changing research environment and make meaning out of their experience 
to build their careers. The authors argue that during a job search, doctoral graduates 
must be able to take the initiative to plan and strategize using what is available and 
achieve self-set career objectives. Job-seekers need to use self-awareness of 
performance to track the progress of their career goals, which are ultimately influenced 
by social and environmental settings. The survey responses from PhD graduates in this 
research highlighted the importance of SRL strategies such as setting personal goals 
or sub-goals whilst searching for employment.  Based on the findings from this 
research, it can be concluded that PhD programs should include more opportunities for 
setting goals under varied conditions as preparation for a complex job search following 
graduation and subsequent multidimensional career progression.   
5.2.2 Student-led learning: A crucial element in the PhD 
experience  
The literature review provided evidence that opportunities for construction of 
one’s own learning within the PhD is paramount.  Offering a variety of learning 
experiences, but leaving it to the candidate to decide on which activities they wish to 
participate, was also valued in the survey responses from PhD graduates. The findings 
in this dissertation also support the view that there is a strong influence of internal or 
cognitive factors on perceptions of the value of industry engagement in the PhD. More 
opportunities for engaging externally within the PhD curriculum could help to re-shape 
engrained internalised perceptions and provide insight into where PhD candidates, and 
their research, can fit within the knowledge economy. Engaging with 
industry/government/non-profit could also help increase motivation for timely 
completion and translation of research. The findings in this dissertation also support 
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the view that the PhD experience should be piloted by candidates according to their 
own inspirations and requirements but also allow them to actively shift their internal 
values of doctoral education and research impact. The notion of student-led learning 
and how it relates to doctoral education, revealed more conversations around the topic. 
Mercer, Kythreotis, Lambert and Hughes (2011) present a case study using 
Kolb's (1984) model of ‘learning from experience’ to highlight the importance of 
student-led initiatives in PhD training. The authors define Kolb’s learning theory as a 
process of knowledge creation through transforming experience. The authors also 
maintain that this knowledge and resulting new strategies can then be applied within 
research training to increase awareness and understanding. This concept of experience 
leading to new and transferable strategies and ways of understanding the world, echoes 
arguments valued in the literature review and the findings of this dissertation of 
increasing opportunities for candidates to engage with all sectors. Findings from this 
research indicating an influence of external factors on perceptions of the value of 
industry engagement during the PhD program, support the proposal that new ideas for 
the candidate’s research topic and career goals could be developed through increased 
collaboration and observation of diverse research and working environments. This was 
confirmed in responses from all three stakeholder groups. 
Hawthorne and Fyfe (2015) shared their experiences with graduate student-
led professional development opportunities. They argue that providing opportunities 
for PhD candidates to express creativity and use initiative in areas related to their 
research and outside of it is important. They also value that initiatives led by students 
in their study program can lead to new directions in the research area more broadly. 
An example is given where graduate students led some informal seminars for topics of 
interest with faculty members acting as panellists for each topic. The authors noted 
that gaining an awareness of different perspectives of a variety of faculty, enriched 
candidates’ understanding of challenges facing students during their career. Examples 
of collaborative student-led community-university partnerships were also shared. 
These were said to enhance professional development by allowing the candidate to 
receive viewpoints of diverse stakeholders such as local leaders and officials, as well 
as community residents. These perspectives are consistent with findings of the current 
research that experiencing multiple viewpoints and actively shaping the culture of 
doctoral education are important considerations for designing PhD programs. 
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5.2.3 Professional identity and its critical role in PhD training  
The literature review identified the conviction that PhD programs must 
encourage candidates to rethink their professional identity. An alternative way of 
conceiving the purpose of the PhD and reframing skill development as a process of 
obtaining and refining an interdependent set of skills from a variety of contexts was 
valued. It was identified that skills developed from experiencing diverse working 
environments go beyond disciplinary confines and ultimately shape (and re-shape) 
personal and professional identity. This is consistent with the findings of this research 
that PhD program initiatives need to encourage collaboration and engagement within 
a range of contexts to keep professional identities current.  
Findings of this dissertation highlight the influence of formal processes on 
how one engages in and with research, and the importance of providing a PhD 
experience that adapts to constantly changing professional, government, university and 
industry policies in the contemporary knowledge economy. For example, supervisors 
commented that “too often policy settings are so tight that these inhibit the research 
process”. 
It is equally important to maintain a solid structure/process that forms the 
foundation of a PhD experience that is unique to the professional development and 
aspirations of a very individualised cohort. Tools and methods to establish clear 
definitions and divisions of responsibilities within collaborative PhD activities that 
meet the requirements of changing policies are therefore important. The notion of 
professional identity and how it relates to doctoral education, revealed further 
discussions on the topic, as reviewed below. 
In their paper investigating how well the current PhD develops professional 
identity and prepares graduates for progressively varied careers, Hancock and Walsh 
(2014) argue that neglecting the development of professional identity is damaging 
even if motivations for completing a PhD is to pursue an academic career. The authors 
propose a flexible conception of professional identity to fit the modern research 
environment. Candidates must be supported to form more relationships with 
individuals from disciplines and organisations different to their own. Consistent with 
the findings in this dissertation, the authors value experiencing diverse sites of 
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knowledge production before training is complete, so that PhD candidates can gain 
insight and confidence to manage their future careers. 
Mantai (2015) discusses developing and validating identity in the PhD 
through every-day, regular activities like simply talking about research in an informal 
setting. The author also takes up Dowling's and McKinnon's (2014) idea of 
identification rather than identity. Their concept of identification includes researcher 
development as a fluid and gradual process of activities and events. Emphasis is placed 
on the social nature of research and the need for a diversity of activities and people to 
confirm identity.  The authors argue that recognition by others, influences self-belief 
and is therefore critical for identity development. This supports the argument 
developed in this dissertation that PhD programs must encourage different types of 
communication methods and engagement within a range of social contexts to keep 
professional identities current.  
Sweitzer (2009) followed a cohort of business doctoral students to explore 
the influence of developmental networks on formation of professional identity. It was 
found that a variety of relationships, within and outside of the academic community 
are important to enhance the clarity of professional identity. The author also 
maintained that offering a “one-size-fits-all” PhD program is problematic in the 
shaping of identity. Holley (2013) discusses the contention that doctoral programs do 
not necessarily prepare graduates to effectively function in complex and 
multidisciplinary environments, and introduces ‘interdisciplinary identity’. Data from 
Holley’s study, suggests that an ideal PhD outcome is expertise working in 
multidisciplinary settings. The author also acknowledges that this is challenging 
because of the difficulty determining relevancy and the fact that students begin a PhD 
with different motivations and backgrounds. Holley concludes by arguing the 
importance of opportunities to practice emerging skills in an interdisciplinary 
environment. This again supports the undercurrent of the literature review and survey 
findings presented in this thesis, that doctoral programs encouraging development of 
an interdependent set of skills from a variety of contexts are vital to form a unique and 
liquid professional and interdisciplinary identity.  
Murakami-Ramalho, Militello and Piert (2011) present a study exploring 
doctoral student development through experience building research knowledge,  
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specifically looking at research epistemology (knowledge of research), research 
ontology (self-identity with research) and research in-practice (research knowledge in-
use). The authors identified the value of formal and informal communities of practice 
in the development of identity and highlighted the value of contextualized research for 
creating meaning. Joining different communities and providing opportunities for 
students to be positioned as apprentices were identified as experiences that enhanced 
and solidified identity. The concept of designing thoughtful PhD programs that offer 
experience in public practice and action-oriented research to improve research 
knowledge and identity was valued by the authors (Murakami et al., 2011).  
This analysis of central theoretical viewpoints in the context of doctoral 
education and findings of the current research have identified essential capacities of 
the PhD experience: 
1. Encourage candidates to rethink their professional identity, remain 
current in their employability and ultimately meet the requirements of 
constantly changing government, university and industry policies; 
2. Offer opportunities for attainment of an interdependent suite of skills 
through experience setting goals in multiple working environments 
and interacting with a diverse network; and 
3. Provide a foundation for candidates to develop an internal framework 
that allows new knowledge to be re-shaped as required in different 
contexts. 
A PhD experience that forms a unique and liquid professional and 
interdisciplinary identity, establishes solid and diverse networks, and offers tools for 
establishing accountability in collaborative research activities are highlighted here as 
important implications of this research. Transferability of findings in relation to policy 
and practice are discussed in more detail in the following section. 
5.3 Implications for policy and practice 
This research recommends that PhD programs must consider that PhD 
candidates, their academic supervisors, and those working externally to a research 
institution environment are using their internalised values, external people networks, 
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and awareness of institutional requirements and structures to shape the way they are 
experiencing, adjusting to, and resisting the changing PhD experience. 
Recommendations from this research complement the previously mentioned 
2018 DET HERDC specifications, which were inspired by a desire to strengthen 
external engagement activities in research training, increase the employability of PhD 
graduates, and incentivise more commercialisation of research. Undertaking research 
internships, being jointly supervised or mentored by a potential end-user of the 
research, and being involved with commercialisation and engagement activities during 
candidature will help to build those important relationships and networks for increased 
collaboration between sectors. As reported above, the Business Council of Australia 
also value that we have an all-encompassing system of innovation and must ensure 
that all parts of the system are unified to achieve common goals. Increasing awareness 
of all stakeholders around alternative sector definitions, requirements, motivations and 
potential contributions to the research and innovation endeavour will demystify roles 
and expectations, unify all sides, break down the barriers and shift perspectives on the 
forces that drive innovation.  
Significant use of the term ‘real’ in survey responses suggests that 
stakeholders place importance on industry engagement/other forms of collaboration 
during the critical PhD planning stage to aid in providing context and real-world 
applicability to the final research proposal and allow for new directions for actionable 
knowledge. Future research is needed in this area. 
In Table 25, ‘communication’, ‘teamwork’, ‘networking’ and ‘understanding 
of policies and procedures’ were real standouts for graduates in their perceptions of 
the skills that will improve the future employability of PhD graduates but were not 
listed as predominantly by supervisors. This provides evidence of some important 
differences between the skills perceived as important by each stakeholder group. 
Future research is needed in this area.  
Implementation of the findings from this research for Research Degree 
Administrators, Deans and Directors of Graduate Research and those involved with 
PhD candidate/graduate career development, are to invest in more opportunities for 
PhD candidates that: 
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1. create awareness of skills that are valued by a variety of potential 
employers; 
2. provide insight into multiple employment sectors and offer a selection 
of optional individualised courses specific to the needs of different 
labour markets; 
3. deliver opportunities to collaborate in multiple career settings 
regardless of current employment status/intended career path and 
develop an interdependent suite of employability skills; 
4. offer the chance to realise their potential to apply skills in different 
contexts, where creative thinking and critical analysis are essential; 
5. encourage collaborative research activities and networking with 
public and private stakeholders within the entire innovation system in 
order to experience: 
a. working on short-term product-oriented projects;  
b. different ways of setting goals and achieving outcomes; and 
c. different ways of building knowledge and informing practice.  
6. increase motivation of all stakeholders to contribute to the translation 
of research; and 
7. challenge the negative interpretations that some businesses have on 
how PhD researchers and graduates can contribute to the industry 
environment. 
The findings of this research also highlight the role of research administrators and 
managers to find more ways to inspire industry to approach the university sector, 
manage conflicting expectations and cultures, and facilitate regular and meaningful 
communication between all stakeholders of collaborative PhD projects. Figure 9 
highlights some suggested key motivations to engage that could be used by research 




Figure 9. Suggested motivations to engage 
Some clear suggestions from supervisors and industry representatives arising out 
of this research on how to achieve the above objectives are to: 
• Hold regular networking functions to showcase research success stories; 
• Encourage and promote forums for industry and universities to consult; 
• Help students focus on the aspects of their broad topic that are likely to be 
useful to others; 
• Build more exposure to employers in to the PhD program e.g. work 
placements; 
• Be proactive to encourage industry to approach the university sector with 
their problems; 
• Centralise industry engagement (for the benefit of all departments); and 

































The findings of this research also show there needs to be more opportunity to get 
PhD researchers asking themselves the following questions in order to increase 
external links and experience with diverse institutional processes and structures: 
• How can I communicate my research questions & anticipated outputs to 
possible users of the knowledge I create? 
• How can I include a variety of stakeholders in my research from the very 
beginning? 
• Will my research increase awareness in a particular group of people and does 
it have the potential to actually shift attitudes and ultimately change 
behaviours for the benefit of society?  
• How will my research outputs impact on policy? 
• How will the new knowledge I create be implemented into the end-user’s 
processes and effect change? 
5.4 Conclusion 
This research aimed to identify and characterise perceptions and 
understandings of the value of industry engagement in the Australian PhD from the 
perspectives of PhD graduates, academic supervisors and those working in 
industry/non-profit/government organisations. The total number of respondents 
exceeded what was hoped for with N=124. Qualitative questionnaires were designed 
to capture detailed perspectives of the three groups and address the overall research 
question - what is the perceived value of industry engagement in the PhD from 
different stakeholders? The literature review revealed that, to date, no research had 
been undertaken that explores the experience of the three stakeholder groups from their 
individual perspectives. Descriptive categorising, theming and coding methods were 
used in the thematic analysis process, with the focus of analysis on emerging values 
and cases, not to generalise from a sample to a population. Findings indicated that a 
person’s perceptions of PhD industry engagement are influenced by existing 
internalised values and attitudes, external factors such as relationships and networks, 
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as well as institutional or systematic requirements, structures and processes. 
Holistically, a concluding reflection from this study is that PhD researchers learn more 
effectively when they are making connections (networking) and connecting their 
learning to the real world. 
Future directions for research might be aimed at further documentation on 
perceptions of what is missing in the current PhD experience and to develop a universal 
strategic coordinated approach to collaborative PhD programs in Australia. This might 
include the creation of specific tools and methods to establish more strategic 
connections, and to outline clear definitions, expectations, and divisions of 
responsibilities within collaborative PhD activities. During the course of this 
dissertation, work began on this, with the 2018 ACGR guides to support collaboration 
between university research students and industry partners. 
An important overarching conclusion is to ensure that initiatives do not 
challenge the underlying PhD purpose and experience of confirming academic 
identity. The PhD process must foster the development of identity as a “knowledge 
worker” (Hancock & Walsh 2014, p. 11) but programs must be flexible and 
individualised, in order to account for those who are already respected in their 
professions and begin a PhD to spread new research knowledge back out to the 
professional world. The uniqueness of the PhD as a process where academic identity 
is formed and academic rigour is respected as an important outcome, must be 
maintained while supporting industry engagement in the PhD.  
As highlighted by Holley (2011, p. 81) and directly supported by the findings 
of this research, ‘academic work takes place in the intersection of multiple cultures, 
including the discipline, the department, the institution, and the profession’. Presenting 
more data on the benefits of collaborative doctoral programs could bring with it the 
potential to change some deeply engrained cultural attitudes towards the meaning of 
the PhD and allow these ‘multiple cultures’ to value the PhD experience as a 
continuously evolving entity—so it can be customised to fit the learning requirements, 
specialised research and aspirations of each candidate but also meet the ever-changing 
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Our research team from Murdoch and Edith Cowan University are interested in collecting first-hand
perspectives from diverse stakeholders (Industry representatives/PhD Supervisors/PhD graduates)
on the value of industry-PhD research engagement and how it might influence PhD research quality
and impact, career planning and employability outcomes. We hope that you can help us by
answering some questions.
The survey is completely anonymous. Although the findings of the survey may be published, none
of the information you provide will be linked back to you as an individual.
You have been selected to receive this questionnaire because you are a PhD graduate who can
provide a perspective on the value of industry engagement in the PhD. Please feel free to
encourage any of your wider networks to complete the survey by forwarding the web link to them. 
If you decide to participate in this study, you will be asked to complete a questionnaire that asks
about your experiences/lack of experiences with PhD-Industry engagement.
It is estimated that the questionnaire will take approximately 20 minutes.
If, after reading the information above, you agree to continue with the survey, click 'next' below and
proceed. You do not need to respond to questions you feel uncomfortable about and can simply
skip any questions you do not wish to address. Should you change your mind at any time and
decide to withdraw, simply close your browser and you will automatically exit the survey. Note,
though, once you click 'done' at the end of the survey your responses will be uploaded and it will
not be possible to withdraw or amend them because we cannot tie responses to you as an
individual. 
If you would like more information before you decide whether or not to participate, please email
Ashleigh Roberts at Ash.Roberts@murdoch.edu.au. Please make sure that you ask any questions
you may have, and that all your questions have been answered to your satisfaction before you
agree to participate.
If you do not agree to proceed with the survey, simply close this window to leave the survey.
This study has been approved by the Murdoch University Human Research Ethics Committee
(Approval 2016/214) and the Edith Cowan University Human Research Ethics Committee (17351). If
Information and Consent
Graduate Perceptions of Industry Engagement in the Australian PhD
1
you have any reservation or complaint about the ethical conduct of this research, and wish to talk
with an independent person, you may contact Murdoch University’s Research Ethics Office (08 9360
6677 or email ethics@murdoch.edu.au). Any issues you raise will be treated in confidence and
investigated fully, and you will be informed of the outcome.
About you.
Graduate Perceptions of Industry Engagement in the Australian PhD





Completion date (actual or
estimated)
Mode of Study (full/part-
time/mixed)
2. What were the details of your PhD candidature?
Other (please specify)
3. Were you supported by funds during your PhD candidature?
No
Training Grant e.g. VET































































Training and skill development
Graduate Perceptions of Industry Engagement in the Australian PhD
For questions 10 - 20 please indicate if the area of training was PROVIDED during PhD candidature, which skills or experiences have
you USED since graduation, and which area do you wish you had learned MORE about? (check up to 3 each time).
10. Teaching experience
Training provided Used since graduation More needed
11. Oral communication; presentation skills
Training provided Used since graduation More needed
12. Writing proposals for funding
Training provided Used since graduation More needed
13. Experience working in collaborative groups
Training provided Used since graduation More needed
14. Locating and applying information
Training provided Used since graduation More needed
5
15. Experience working with people from diverse backgrounds
Training provided Used since graduation More needed
16. Taking part in a placement or internship
Training provided Used since graduation More needed
17. Receiving advice on career options
Training provided Used since graduation More needed
18. Communicating your research to a nonacademic audience
Training provided Used since graduation More needed
19. Intellectual Property and Commercialisation
Training provided Used since graduation More needed
Your PhD 
Graduate Perceptions of Industry Engagement in the Australian PhD
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Please provide a reason for your response






please provide a reason for your response




Please provide a reason for your answer





Please provide a reason for your answer









Not at all well
9
Please provide a reason for your response








Neutral/Neither agree nor disagree
Moderately effectively
Slightly effectively
Not at all effectively
Your perceptions of Industry Engagement in the PhD
Graduate Perceptions of Industry Engagement in the Australian PhD
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Please provide a reason for your response
27. In your view, is there a gap between the employment qualities desired by employers and the





If yes, please describe your experience and if no please describe the reasons for this.
28. Did you work with industry during your PhD candidature?
Yes, in a formal arrangment
Yes, informally
No
29. In your view, what are the positives resulting from a PhD student working with industry during
candidature?
12
30. In your view, what are the negatives resulting from a PhD student working with industry during
candidature?
31. How do you feel about universities encouraging interaction between PhD students and industry
advisors/networks?
32. In your view, what are the requirements necessary for a PhD program to encourage high quality
research and adequate preparation for diverse career pathways?
33. How do you feel about industry placements (e.g. an internship working on a short-term workplace
project) being provided as a structural element of PhD candidature?
34. How do you feel about transferable skill development programs (e.g. Project Management) being
provided as a structural element of PhD candidature?
13
What are the reasons for your answer?





Location (on or off
Campus)
Activities
36. What would be the ideal characteristics (duration, location and activities) of an industrial placement
during PhD candidature?
14
Please provide a reason for your answer




38. What are your thoughts on an industry partner forming part of the PhD supervisory committee?
15
If yes, please describe your experience




40. In what ways can industry engagement improve the value of research projects?
16
please provide a reason for your answer
41. In which sectors do you believe PhD industry engagement is more valuable?
Arts, Humanities and Social Sciences
Biological and Health Sciences
Business and Law
Creative Arts
Maths, Engineering and Physical Sciences
All Sectors





43. List 3 skills that can be developed by an industry placement that will improve the future employability of
PhD graduates.
44. What strengths can PhD graduates bring to an industry working environment?
17
45. What weaknesses do you think PhD graduates have working in an industry environment?
46. Do you have any other comments on the opportunities, challenges and barriers associated with
university-industry research collaboration and PhD graduate employability?
Thank you and Feedback
Graduate Perceptions of Industry Engagement in the Australian PhD
Thank you for taking the time to complete this questionnaire.
If you wish to be notified of the outcomes of this research please email Ash Roberts at Ash.Roberts@murdoch.edu.au 





Our research team from Murdoch and Edith Cowan University are interested in collecting first-hand
perspectives from diverse stakeholders (Industry representatives/PhD Supervisors/PhD graduates)
on the value of industry-PhD research engagement and how it might prepare PhD graduates for
industry jobs and encourage more businesses to engage with universities. We hope that you can
help us by answering some questions.
The survey is completely anonymous. Although the findings of the survey may be published, none
of the information you provide will be linked back to you as an individual.
You have been selected to receive this questionnaire because you are a representative from
Business or Government and can provide a perspective on the value of industry engagement in the
PhD. Please feel free to encourage any of your wider networks to complete the survey by
forwarding the web link to them. 
If you decide to participate in this study, you will be asked to complete a questionnaire that asks
about your experiences/lack of experiences with PhD-Industry engagement.
It is estimated that the questionnaire will take approximately 20 minutes. 
If, after reading the information above, you agree to continue with the survey, click 'next' below and
proceed. You do not need to respond to questions you feel uncomfortable about and can simply
skip any questions you do not wish to address. Should you change your mind at any time and
decide to withdraw, simply close your browser and you will automatically exit the survey. Note,
though, once you click 'done' at the end of the survey your responses will be uploaded and it will
not be possible to withdraw or amend them because we cannot tie responses to you as an
individual. 
If you would like more information before you decide whether or not to participate, please email
Ashleigh Roberts at Ash.Roberts@murdoch.edu.au. Please make sure that you ask any questions
you may have, and that all your questions have been answered to your satisfaction before you
agree to participate.
If you do not agree to proceed with the survey, simply close this window to leave the survey.
This study has been approved by the Murdoch University Human Research Ethics Committee
Information and Consent
Industry Perceptions of Industry Engagement in the Australian PhD
1
(Approval 2016/214) and the Edith Cowan University Human Research Ethics Committee (17351). If
you have any reservation or complaint about the ethical conduct of this research, and wish to talk
with an independent person, you may contact Murdoch University’s Research Ethics Office (08 9360
6677 or email ethics@murdoch.edu.au). Any issues you raise will be treated in confidence and
investigated fully, and you will be informed of the outcome.
About you as an employer or representative of your organisation
Industry Perceptions of Industry Engagement in the Australian PhD
1. What is your highest level of study?












2. What is your broad employment sector?
Industry (for profit)







If yes, please explain the circumstances under which you were working together and describe your experience.




If yes, what was your experience?
4. Have you been involved in any other collaboration with a university?
Yes
No
Your perceptions of industry engagement in the PhD
Industry Perceptions of Industry Engagement in the Australian PhD
4
Please explain your answer
5. In your view, is there a gap between the employment qualities desired by your organisation and the




6. In your view, what are the positives resulting from a PhD student working with industry during their
degree?









9. In your view, what are the requirements necessary for a PhD program to encourage high quality
research and adequate preparation for diverse career pathways?
10. In what ways can industry engagement improve the value of research projects?
6
Please provide a reason for your answer
11. In which sectors do you believe PhD industry engagement is more valuable?
Arts, Humanities and Social Sciences
Biological and Health Sciences
Business and Law
Creative Arts
Maths, Engineering and Physical Sciences
All Sectors
7
What are the reasons for your answer?





Location (on or off
campus)
Activities
13. What would be the ideal characteristics (duration, location and activities) of an industrial placement
during the PhD program? (e.g. an internship working on a short-term workplace project)
8
Please provide reasons for your answer




15. What are your thoughts on an industry partner forming part of the PhD supervisory panel/committee? 
*A PhD student's supervisory committee is responsible for guiding the student in selecting any required
training/skill development programs, planning the research project, collecting data and preparing the thesis.
9
Please explain your answer
16. Do you feel that any issues could arise between the PhD candidate, industry partner, university and




17. Is your organisation motivated to develop contacts with university researchers? If yes, how?
18. Does the Australian Government motivate you to develop contacts with university researchers? If yes,
how?






20. List 3 skills that can be developed by an industry placement that will improve the future employability of
PhD graduates.
21. What strengths can PhD graduates bring to an industry working environment?
22. What are the weaknesses of PhD graduates working in an industry environment?
23. Suggest how universities could better engage with industry?
24. Do you have any other comments on the opportunities, challenges and barriers associated with
university-industry research collaboration and PhD graduate employability?
Thank you for taking the time to complete this questionnaire.
If you wish to be notified of the outcomes of this research please email Ash Roberts at
Ash.Roberts@murdoch.edu.au
Thank you and Feedback
Industry Perceptions of Industry Engagement in the Australian PhD
11





Our research team from Murdoch and Edith Cowan University are interested in collecting first-hand
perspectives from diverse stakeholders (Industry representatives/PhD Supervisors/PhD graduates)
on the value of industry-PhD research engagement and how it might contribute to positive
employment outcomes for PhD graduates and acquisition of transferable skills for continued career
progression. We hope that you can help us by answering some questions.
The survey is completely anonymous. Although the findings of the survey may be published, none
of the information you provide will be linked back to you as an individual.
You have been selected to receive this questionnaire because you are or were previously a PhD
Academic Supervisor and can provide a perspective on the value of industry engagement in the
PhD. Please feel free to encourage any of your wider networks to complete the survey by
forwarding the web link to them. 
If you decide to participate in this study, you will be asked to complete a questionnaire that asks
about your experiences/lack of experiences with PhD-Industry engagement.
It is estimated that the questionnaire will take approximately 20 minutes. 
If, after reading the information above, you agree to continue with the survey, click 'next' below and
proceed. You do not need to respond to questions you feel uncomfortable about and can simply
skip any questions you do not wish to address. Should you change your mind at any time and
decide to withdraw, simply close your browser and you will automatically exit the survey. Note,
though, once you click 'done' at the end of the survey your responses will be uploaded and it will
not be possible to withdraw or amend them because we cannot tie responses to you as an
individual. 
If you would like more information before you decide whether or not to participate, please email
Ashleigh Roberts at Ash.Roberts@murdoch.edu.au. Please make sure that you ask any questions
you may have, and that all your questions have been answered to your satisfaction before you
agree to participate.
If you do not agree to proceed with the survey, simply close this window to leave the survey.
This study has been approved by the Murdoch University Human Research Ethics Committee
Information and Consent
Supervisor Perceptions of Industry Engagement in the Australian PhD
1
(Approval 2016/214) and the Edith Cowan University Human Research Ethics Committee (17351). If
you have any reservation or complaint about the ethical conduct of this research, and wish to talk
with an independent person, you may contact Murdoch University’s Research Ethics Office (08 9360
6677 or email ethics@murdoch.edu.au). Any issues you raise will be treated in confidence and
investigated fully, and you will be informed of the outcome.
About you as a PhD Supervisor
Supervisor Perceptions of Industry Engagement in the Australian PhD
1. Are you currently supervising one or more PhD students or have you previously supervised one or more
PhD students within the last 5 years?
Yes
No
If your answer was “No”, you do not need to complete the rest of the questionnaire. Thank you for your time.
2. How many PhD students have you supervised through to completion?
3. How many PhD students are you currently supervising?
Your perceptions of industry engagement in the PhD
Supervisor Perceptions of Industry Engagement in the Australian PhD
2
Please explain your answer






If yes, what was your experience?
5. Have you been part of an industry-university collaboration?
Yes
No
6. In your view, what are the positives resulting from a PhD student working with industry during
candidature?
7. In your view, what are the negatives resulting from a PhD student working with industry during
candidature?
8. How do you feel about universities encouraging interaction between PhD students and industry
advisors/networks?
9. In your view, what are the requirements necessary for a PhD program to encourage high quality
research and adequate preparation for diverse career pathways?
4
10. How do you feel about transferable skill development programs being provided as a structural element
of PhD candidature?
11. How do you feel about industry placements being provided as a structural element of PhD
candidature? (e.g. an internship working on a short-term workplace project)
What are the reasons for your answer?





Location (on or off
campus)
Activities
13. What would be the ideal characteristics (duration, location and activities) of an industrial placement
during PhD candidature?
5
Please provide a reason for your answer




15. What are your thoughts on an industry partner forming part of the PhD supervisory committee?
16. In what ways can industry engagement improve the value of research projects?
6
Please provide a reason for your answer
17. In which sectors do you believe PhD industry engagement is more valuable?
Arts, Humanities and Social Sciences
Biological and Health Sciences
Business and Law
Creative Arts
Maths, Engineering and Physical Sciences
All Sectors
7
Please comment on your answer
18. Do you feel there are any issues that could arise between the PhD candidate, industry partner,




19. How does your university support you to develop contacts with industry networks?
20. How does the Australian Government support you to develop contacts with industry networks?
21. What do you perceive as being the main challenges for the PhD candidate in a collaborative university-
industry research project?
8





23. List 3 skills that can be developed by an industry placement that will improve the future employability of
PhD graduates
24. What strengths can PhD graduates bring to an industry working environment?
25. What weaknesses do you think PhD graduates have working in an industry environment?
26. Please suggest how universities could better engage with industry?
27. Do you have any other comments on the opportunities, challenges and barriers associated with
university-industry research collaboration and PhD graduate employability?
Thank you and Feedback
Supervisor Perceptions of Industry Engagement in the Australian PhD
9
Thank you for taking the time to complete this questionnaire.
If you wish to be notified of the outcomes of this research please email Ash Roberts at Ash.Roberts@murdoch.edu.au




Appendix C Full response data 
C.2 Requirements of a PhD program 
Group Representative quotes 
Graduate Maintaining high standards. Structure and deadlines. An 
environment that encourages discussion. 
engagement with the industry and more training 
70% research 30%industry exposure 
I don't know 
Adequate time and funding. Information about the current state of 
higher education, and workshops where students can explore 
various possible pathways for post-completion. 
help other candidates in their work and be involved with industry to 
gain a wide variety of experience. 
More opportunities for: student placements and internships; 
developing advanced skills in different software applicable to 
both academic and non-academic professions; career advice; 
interviewing skills 
Mentoring from diverse background, including government and 
private sector. 
More collaboration with industry 
I think PhD programs need to cater for industry people (who fear 
the unknown academic world- value their contribution), re-think 
how they can attract, retain and relate to industry and be more 
open and grounded in their approaches. 
Understanding what a candidates goals are going in, and some 
regular (six monthly?) review and discussion similar to a 
workplace review. 
Multifactorial i.e. Student-supervisor/supervisory committee-
research grant 
for PhD students with limited experience and background in 
research, I would encourage mentorship within appropriate 
environments to enhance research, patience and networking. 
Non controlling supervisors 
Personal development/growth - working through one's own 
psychological baggage so that a) research is actually conducted at 
a high quality and b) students know what they actually want to 
do. 
Co-publishing with supervisors 
Lots of PD opportunities  
Opportunities to engage with either industry or the wider academic 
field. 
Mandatory career guidance and partnerships with industry 
A program that requires a PhD candidate to forge and maintain 
industry networks, and requires evidence of this 
supportive and expert people with the right amount of availability 
174 
Group Representative quotes 
administrative support for a smooth PhD 
A structured PhD program and great support by supervisors. 
Supervisors who are prepared to meet regularly with their students. 
Workshops for students to learn relevant skills e.g. Proposals, 
writing, methodology, research tools etc. 
To lay out a map of where a path might lead and what it entails e.g. 
writing dialogue - theatre plays, Radio, TV, film, advertising, 
industrial promos etc. etc. plots - storyboards for films, tv series, 
serials etc. 
The CRC model provides an example where industry/PhD can lead 
to valuable research. 
I think what is happening now is fine 
Having a professional industry engagement team at university 
Stop accepting every PhD application that comes in, in expectation 
of the completion dollars. Only take on quality candidates. 
Provide opportunities through invited speakers and follow a system 
similar to work experience placement that occurs in high schools 
The panel accepting the candidature must be more prepared to 
develop the proposal in conjunction with an industry partner. This 
approach requires more interaction with industry and less 
isolationism 
I think a good PhD program provides candidate with the foundation 
research skills including methodologies, however allows the 
candidate to choose philosophical foundations best suited to the 
research question rather than prescribe a certain methodology 
Further, the PhD program would have a series of professional 
development opportunities as part of the program.  For example, 
tutoring, marking, lecturing, research grant application writing, 
conference presentations, public speaking, media releases etc. 
More networking opportunities 
Industry Exposure to employers built in to the program e.g. work 
placements 
Must be able to link the theory to practice 
Apply constraints to prompt innovation 
Apply reflection to learn 
Use research to create a breakthrough idea and launch their career 
as a genuine thought leader 
Probably need to add a coursework component which would 
encompass industry exposure and support regarding 
commercialisation and productisation, IP generation and 
protection, communicating research findings to a variety of 
stakeholders, general development of business acumen, etc. 
A diverse exposure to different industry groups, networks and 
companies would provide adequate preparation for diverse career 
pathways. 
research skills training 
understanding (levels of) evidence 
networking (inc communication with diverse audience) 
this is too long to answer here 
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Group Representative quotes 
Supervisor Just stick to doing a good doctor of philosophy; the job scenario 
will sort itself out. 
 They are different and up to the student whether he/she is able to 
integrate the too. PhD should not be viewed as job training. 
 Research, research, research; supervised by the best scientific 
minds. 
 Not much different from what should be expected now. 
 A mix of theoretical and practical opportunities 
 Training in up to date research methods 
 Development of excellent written and oral communication skills 
that relate to their discipline 
 Engagement in academic discussion on a regular basis via seminar 
series, conferences, reading groups, etc 
 Basic literacy is a big issue. Adequate understanding of diverse 
methodologies. Communicating to a range of stakeholders. 
Project management. 
 By definition, a PhD program should be doing this. I don't think 
additional formal courses are necessary. 
 Probably the involvement of a range of supervisors with different 
degrees of academic and practical experience. 
 The missing bit is coursework. Candidates learn certain skills from 
the supervisor or the lab team, or they don't learn at all. 
 Industry partnerships can help but the ability to publish well written 
papers acceptable to Q1 journals is the priority. 
 PhD students must have reliable preparation for undertaking a 
project. The university should monitor the number of students 
supervised by any supervisor and not force students on a 
supervisor 
 Supervisors who are clear on what good skills are, and are clear on 
the professional goals of the student (so that relevant skills are 
focused on) 
 in my discipline PhD can be considered negative for an industry-
based career. Industry prefers masters of professional doctorate. 
 Necessary - research methods 
 Focus on skills as well as process. 
 Apprenticeship models. 
 Less micro-management of candidates and extend time for 
completions 
 To engage constantly with industry at the highest level and remove 
feelings of exclusivity. 
 Provide a mix of training in: 1) research methods, experimental 
design, planning and analysis to ensure the delivery of robust and 
novel science; 2)  essential skills such as mathematics and 
programming; 3) transferable skills such as networking, public 




Group Representative quotes 
 It is crucial that the student be given every opportunity for them to 
develop their own ideas/hypotheses. Unfortunately some students 
from certain backgrounds struggle with this as they are used to 
following instructions. 
 PhD needs to be a PhD and its raison d'etre is high quality research.  
It is a preparation for an academic career. There are other degree 
options, including doctoral ones that fit much more naturally with 
non-academic career trajectories. 
 Have 2-3 years of course work and then 2-3 years of research 
 See previous comments. A PhD is not, and should not be, focussed 
specifically on job outcomes. PhDs are part of the intellectual 
heritage of the nation and humanity. such work is vital to cultural 
growth more broadly, as well as the maintenance of civil society 
(remember it was the collapse of civil society that doomed Iraq). 
Graduates act as the 4th Estate. This should be cherished and 
nurtured, not re-designed. If you want industry focussed degrees, 
make a new degree. Do not bugger up PhDs 
 Strong leadership from industry and academic partners 
 Good relationships and no hidden agendas 
 To undertake applied research rather than esoteric research, aligned 
with the needs of industry 
 High level communication skills. 
 Ability to write for a science audience and a lay audience. 
 Well organized and good project management including budget. 
 Each PhD student needs - 2 academic supervisors committed to the 
student and project, of whom at least one is an experienced 
supervisor and at least one is actively publishing in the field. 
 An achievable project that can be done within the time and resource 
constraints and that will deliver work at the international standard 
required by that field. 
 Encouragement and resources to regularly attend national 
conferences and present their work at those conferences, and be 
introduced to other researchers by their supervisors, as well as 
making links to their peers, with whom they will interact 
throughout their career. 
 A local research group consisting of other PhD and honours 
students and postdoctoral researchers so that they have a group of 
helpers to provide support and encouragement aside from that 
provided by supervisors. 
 Ensuring that students read the literature all the time and practice 
their writing constantly. 
Ensuring that students reach out to others in their field, who they 
may have met at conferences or whose work they have read, and 
discuss their research and get feedback. 
Ensuring that students participate in other research happening in 
their field at the university, helping others and interacting with 
them, to broaden their experiences. 
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Group Representative quotes 
Encourage active participation in the relevant scientific societies, 
including assisting to organize conferences and workshops. This 
is all you need for a well-rounded graduate who is well connected 
in their field and can enter the workforce ready to go. 
 I am strongly opposed to students being expected to do coursework 
or anything more onerous than the current confirmation of 
candidature. In Australia, we expect a PhD to be done in 3-3.5y, 
less than in most other countries. This PhD MUST meet the 
international standard, so they student is already struggling to get 
the required work done at the required level to be able to publish 
3-5 10 page papers in top journals. The confirmation already 
distracts them for 4-6 months away from doing their research, and 
it stresses them out. However, I acknowledge the need for that 
process. If we add coursework demands to this mix, students will 
simply not be able to finish in time to the required standard. 
Coursework or compulsory industry placements or whatever 
would be a huge distraction providing very little real benefit. 
 Research is very very difficult, practically and emotionally. 3 years 
is a very short time for a single person to produce enough 
research for a minimum of 3 research papers in top journals that 
are original and advance the field. 
 Diversity in options 
 Target programs depending on students desired pathway 
 Opportunities during candidature to experience different pathways 
 Supportive and encouraging supervision team with relevant and 
contemporary industry knowledge and experience. 
 Our integrated pathway provides what is necessary. 
 A good Ph.D. student should be able to transfer their skills easily to 
a range of occupations. Rather than try and build this into a 
program, educating Ph.D. students to better communicate what 
they have learnt seems to be all that is needed. 
 PhD students need to spend much more time building up research 
skills across a range of mixed methods approaches before they 
start their 'bog'  project. The pilot project needs to be well 
developed and executed before the full project commences. More 
universities - except the 'group of eight', have limited resources 
and supervision. 
 In terms of quality research, there is a requirement for students to 
be able to develop and pursue a program that clearly advances 
knowledge in an international context. A PhD is based around 
developing research skills, and this should not be diluted by 
developing a range expected skills that are required for industry. 
Development of those skills needs to be flexible and built around 
the core outcome of PhDs, i.e. research skills. 
 Educational leadership should be an optional component of a PhD 
in Education 
 I think that 'diverse career pathways' require a diverse range of 
experience... there is never going to be a 'catch-all' solution that 
suits every single situation a student may find themselves in. Part 
 
178 
Group Representative quotes 
of the process necessarily involves the PhD candidate themselves 
identifying the direction they wish to go and seeking the networks 
and experience that will usefully supplement their research 
process. There are many different reasons for completing a PhD, 
and they are not all about 'getting the perfect job' at the end. 
 Adequate resources and strong collaborative relationships 
 
C.3 Perceptions of ‘time’  
Group Survey context Time reference  
Graduates negatives from PhD 
working with industry 
I wouldn't have wanted another distraction - I 
wanted to focus on getting the PhD completed in 
the minimum time possible. 
  It could prove to be a distraction 
  it limits our focus on our Phd which might take 
longer to get completed 
  Might get distracted 
  It could take away from time that should be spent 
writing the thesis potentially. 
  It can very easily take focus and drive away from 
the PhD project and timely completion. 
  might affect the time to finish the program on time 
  the time factor-and the distractions that might be 
encountered. 
  Distraction from completing the PhD 
  It takes time away from the PhD. 
  It could take time away from their PhD studies if 
the company is too demanding 
  For many students they are unable to manage their 
time and the expectations of their industry 
partner. 
  It was like have two full time jobs: one paid for 40 
hours plus and one to fill in almost every evening 
and weekend of the year for 10 years…There was 
also the need to manage and negotiate stakeholder 
expectations in terms of additional work outside 
of the PhD and timeframes. 
  lack of focus in PhD work 
 main challenge for PhD 
candidates 
time management 
  Time constraints. 
  over involvement and being time poor 
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Group Survey context Time reference  
  PhD candidate has no experience working in an 
fast paced professional industry environment. 
  Time-management and staying focused to complete 
the PhD. 
  Not being derailed from the focus on progressing 
their research. 
  Don't want to waste students time doing one that is 
not directly relevant.   
  taking up too much PhD time which is in short 
supply already 
  Time, intimidation, initiatives, respect 
  working under time pressure 
  Taking time away from research and thesis writing. 
 Feelings about TSD 
Programs 
It would take too much time. Allow the PhD 
candidate to set their own priorities, manage their 
time and focus on writing their thesis. 
  This may mean an additional year of training 
  I think they are excellent as optional professional 
development opportunities. But completing a 
research project featuring an original contribution 
to knowledge within 3 years is a big task, and 
some students will find such workshops more 
useful than others. I think filling the PhD 
structure with more things that are not the PhD 
project will not work for all PhD students. 
  If this is related to a PhD by course work, yes, it 
would be useful. Regarding research and creative 
projects, I am unsure. This would involve time 
and therefore, the PhD candidature would need to 
be extended. 
  I think this would be better in the Honours or 
Masters program as it would take up too much 
PhD time. 
  Not relevant for many PhDs so as optional element 
yes but structural no.  I had these skills before I 
started my PhD so would have found a course a 
bit frustrating and waste of my limited time 
  Perhaps time management and setting priorities 
might be a better focus. 
  Yes.  I absolutely agree with and fully support 
transferrable skills being part of the program.  
However, for a part-time student it would be just 
another thing that took me away from what I 
needed to do.  But I'm sure I would have 
benefited in the long run. 
 positives from PhD 
working with industry 
If the student is able to maintain their milestones 
without a detrimental effect on their progress 
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Group Survey context Time reference  
  in real time 
  Time management 
  working under time pressure 
 requirements necessary 
for PhD program 
Supervisors who are prepared to meet regularly 
with their students. 
  three years in too shorter a time frame to complete 
a PhD to a high quality. PhD candidates whilst 
working hard on their own project should help 
other candidates in their work and be involved 
with industry to gain a wide variety of 
experience. 
  Adequate time and funding. 
 industry partner on the 
supervision panel 
Unrealistic - people with the knowledge, skills or 
authority, haven't time to attend meetings on a 
regular basis. 
  sounds good in theory - however, good luck trying 
to get someone in industry (without a background 
in academia) who will donate their time as a 
supervisor would, as well as respect university 
deadlines and the mountain of paperwork 
required by the ethics department - no one in the 
real world has time for that rubbish. 
 Feelings about industry 
placements 
This can be difficult for those who are studying 
part-time or have family commitments.  I would 
have struggled with doing this for my PhD as I 
had a small family to care for.  PhD study was 
enough on my plate. 
  Good, as long as it doesn't detract from the PhD. 
Industry main challenge for 
industry partner 
Timeliness 
 Using the time effectively 
Supervisor negatives from PhD 
working with industry 
cuts in on PhD time and can take them off focus 
 
  Any smart PhD student avoids the negatives... no 
time to get side-tracked in a 3 year doctor of 
philosophy 
  undue pressure to meet deadlines can be 
detrimental to some students or projects. 
  Extend candidature 
  blow out in terms of time. 
  Demands that don't match timelines, frameworks of 
PhD's 
  Unknowns and uncontrollables that impact on 
progress and may impede academic freedom 
 Main challenge for PhD 
candidate 
balancing work and life commitments 
  Time/money 
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Group Survey context Time reference  
  Time. Money. Ethics. 
  having to re-design the entire project at the end of 
year 2 and then trying to finish it on time to the 
required standard. 
  Issues around loyalty, and balancing work-study 
  To stay on track and not be exploited by industry, 
which is keen to have free labour but often less 
keen to give up control and direction of projects 
  The more people involved, the more potential for 
planning and timing problems, unforeseeable 
events occurring, ethical issues arising that are 
beyond the student's control.  It can be too easy 
for students who lose their sense of control to 
effectively hand over responsibility for decision-
making to others, making it hard to end up with a 
PhD. 
  demand on time. 
  conflicting focus; differing time schedules; 
different outcome needs 
  time and focus 
 Main challenge for PhD 
supervisors 
adhering to academic requirements whilst keeping 
industry 'happy' 
  Ensuring adequate contact during placements so 
that PhD students remain on track to fulfill the 
requirements of a PhD, i.e. a robust, novel 
contribution to the field; publishable peer-
reviewed outputs vs unpublished reports, patents 
etc; the IP dilemma and potential conflict 
between secrecy (industry) and broad 
dissemination (academia) of ideas and outputs. 
  having to meet university goals which are often 
rule bound and not of interest or timely to 
industry. 
  Time! University management has very little 
appreciation of what it take to accommodate 
successful research. Too often policy settings are 
so tight that these inhibit the research process. 
Financial cycles are often based on Australian 
season and the prevent a smooth interaction with 
northern hemisphere partners. 
  Trying to manage the relationship with industry 
while  ensuring the PhD candidate meets the 
necessary goals of successful thesis completion; 
that requires considerable time commitment that 
is not factored into workloads and so places at 




Group Survey context Time reference  
  Managing relationships with multiple partners - 
this takes a lot of time that isn't recognised in any 
workload model. 
 feelings about TSD 
programs 
A good idea, as long as they're not too onerous, 
  Might be useful but not if it detracts from research 
focus and requires time commitments which 
impact on research and writing 
  it would reduce the quality of the PhD program and 
detract form important research time 
  It is dependent on the student. Sometimes this can 
be good, sometimes it is a waste of time for the 
student. 
  I am strongly opposed to any further additions to 
PhD training because of the severe time 
constraints already imposed on Australian PhD 
students, 
  I reiterate, I am STRONGLY OPPOSED to the 
idea of placements or coursework. I cannot see 
that they would add anything to the experience I 
describe above, and I think it likely that they 
would actually damage the students chances to 
complete to the required standard 
  I support the idea, although I am concerned about 
too many development programs being 
introduced considering the very tight time-lines 
PhD students are increasingly under 
  They would have a place but most of our PhD 
students are working full time in industry, so any 
time out would not be possible for them. 
  Waste of time 
  On the other hand that would probably mean they 
had less time to work on the publications they 
would be planning with their supervisors. 
 Feelings about industry 
placements 
Depends on the discipline but Ph.Ds are busy 
enough without this added in 
  I strongly oppose this idea, it would be a complete 
waste of time for my students and hinder their 
completion….Practically, ecology students doing 
fieldwork to measure natural processes would not 
have time to do this anyway. 
  If such a program were required of all students then 
there would be a limitation placed on the type and 
nature of research undertaken.  Not all research is 
directly applicable to a workplace.  A PhD is not 
a TAFE degree. 




Group Survey context Time reference  
 feelings about unis 
encouraging interaction 
If students wish to work in industry, then the 
establishment of networks, early, may be a good 
thing 
  actually give people the time they need to develop 
and maintain successful partnerships 
 how do unis support 
you developing contacts 
Minimal support for anything related to research, 
including time. 
  it is up to the researcher to make it work, and you 
usually buy yourself a lot of unpaid overtime :) 
  Supportive of any contacts with industry. Time is 
supported as is travel etc. 
 How could unis better 
engage with industry 
Provide mini-sabbaticals for university researchers 
to have the time to scope and build relationships 
with industry. 
  I believe this is down to individual academics who 
have the connections that need to be developed. 
The time limiting step is time for academics to do 
this. 
  Allow researchers workload for developing and 
maintaining industry contacts, for participating in 
boards and steering committees etc. Universities 
have a wealth of researchers ready to go and 
collaborate, only resources and opportunities to 
commence a dialogue are holding us back. 
  The industry partners would have tone totally 
informed regarding the contextual limits of the 
university's systems and protocols. The partners 
would have to made aware of the resource and 
time limits associated with the PhD process and 
the protocols of the Commonwealth. 
  managing expectations of industry and workload of 
student 
  I support this if they can contribute time and 
appropriate expertise, don’t necessarily need to be 
involved in every aspect 
  Compulsory internships or coursework for PhD 
students will only hinder collaboration, making it 
impossible for PhDs of the required size and 
quality to be completed in under 4 years. 
  I think this has to be an individual supervisor 
thing.... BUT, having TIME to develop the links 
would be great 
 strengths PhDs bring to 
industry 
time to focus on things that are not immediately 
profitable 
 Industry partner on the 
supervision panel 
Industry partners always leads to longer completion 
times and slower publication due to the need to 
consult widely, get a wide range of approvals and 
due to the compromises in scientific method 
needed to address applied problems. The latter 
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sometimes also leads to the need to publish in 
lower quality journals than more conceptual or 
fundamental research. 
 Other comments what you propose here will actively detract from 
this experience. any compulsory additions to the 
PhD program will make it impossible to complete 
any meaningful environmental research project in 
3 years. Our international colleagues often allow 
4, 5 or 6 years for PhD completion, so they have a 
huge advantage in collecting data on phenomena 
that often occur at large spatial and temporal 
scales. Australia is unique, it is dangerous to 
apply information on foreign ecosystems and 
species to Australia - so we must do the research 
here.  
  Lastly, a PhD is an INTERNATIONAL 
QUALIFICATION. The standard required is not 
set by research offices or universities, it is set by 
the field of research scientists around the globe. 
Before they can get a job, our students have to 
pass their PhD, which means those 3 to 5 papers 
in top ranked journals in their field. These can be 
applied or more conceptual in nature, but those 
journals are highly competitive and the students 
work must be excellent to get in. To get from zero 
to that level in 3 or 3.5y requires everything the 
students have. It requires all their weekends and 
sleepless nights to get it done. There simply is no 
room for anything else, so they must get their 
industry experience and teaching experience as 
part of this, using the methods I described in 
detail in my answers above.  
 
C.4 Practicalities of industry engagement 
 
Target group Survey context Practical concept  
Graduate industry partner on the 
panel 
should be essential but that involvement should 
also have some tangible reward for the 
participant and the agency they represent.  
Financial compensation is the most obvious. 
  No use having an industry partner on the panel 




Target group Survey context Practical concept  
  Ask the student to make suggestions for a panel 
member. It will get them thinking/researching 
for their futures. 
  As long as students don't need to find these I 
think this is OK.  If students have to locate then 
it might be very hard for some, especially if 
moving to new area from where you were 
before PhD 
  This sounds good in theory - however, good luck 
trying to get someone in industry (without a 
background in academia) who will donate their 
time as a supervisor would, as well as respect 
university deadlines and the mountain of 
paperwork required by the ethics department - 
no one in the real world has time for that 
rubbish. 
Only if the industry partner understands the 
academic requirements of the university and 
only as a contact for assistance with content 
  
 requirements 
necessary for a high 
quality PhD program 
Maybe divide up purely academic PhDs for those 
that will remain as academics and those others 
that want to be in industry, thus forcing students 
to decide why they are doing a PhD as many 
have no idea other then it is a great way to pass 
3 years! 
Having a professional IE team at university 
 the main challenge for 
the PhD candidate 
depends on the nature of the industry as to how 
applicable it might be.  
 
 feelings about unis 
encouraging 
interaction 
 positive experiences - more practical 
 
 working with industry 
during candidature 
provided me with the funding necessary to live 
and support my family as well as fund the 
research.  
 negatives resulting from 
PhD working with 
industry 
It was like have two full time jobs: one paid for 40 
hours plus and one to fill in almost every evening 
and weekend of the year for 10 years. 
 Thoughts on skill 
development 
programs in the PhD 
Absolutely necessary, but the style of training should 
be embedded in the PhD course where students are 
able to practice it, and not through a lecture-type 
workshop where students are told how to manage a 
project without being able to practice on it 
[practical in a sense that it is actually a prac] 
Industry positives from PhD 
working with industry 
Relevant practical/operational experience 






Target group Survey context Practical concept  
 how could unis better 
engage 
service mindset (service of the industry member 
trying to find a partner) don't say no, say yes and do 
or yes and refer. Go where industry hangs out - 
industry conferences, industry social media 
(LinkedIn). invite industry (regularly) to campus. Ask 
to tour industry facilities 
 ask for partnerships with SME rather than just the big 
boys 
Supervisor positives from a PhD 
working with industry 
If the industry provides support will be good 
otherwise it will be very superficial. 
Money to support the project 
 Typically an important part of leveraging 
funding. Helps to get their name on the horizon 
with people who will later be important in 
funding their work 
Gives them access to research participants who 
would otherwise be difficult to recruit. 
Funding and resources 
Helps provide a more practical interaction with the 
content of the thesis. 
 IE improving research 
projects with 
A different perspective, networking for all 
parties, possible additional funding, wider 
dissemination of relevant results 
Provision of facilities, ideas and project context 
increased resources available to students to assist 
in their PhD 
It can provide access to additional, sometimes 
essential, resources and expertise. 
Industry, can provide context, and resources of scale 
that cannot be accommodated by a 
university…Marine engineering or astronomy is a 
case in point. 
Assisting in the acquisition of research funds (eg ARC 
Linkage Partnerships); Ensuring meaningful research 
that will be used by the partner organisation (either 
in developing materials, improving policy, achieving 
improved outcomes, or avoiding 
materials/processes that are shown to be 
ineffectual). 
 main challenge for PhD 
Supervisors 
Ensuring that the students rights and PhD are 
protected. 
Paperwork… 
 How can universities 
encourage more 
interaction 
better marketing in relation to past and current IE 
projects to show what benefits derive from them 
It needs to be very carefully managed. It needs to 
actually be linked to the project. It can work when 
the opportunity is set up prior to the project (we 
have a collaboration with Tura New Music on one 
like this) but these are hard to recruit for. 
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 how do unis support 
developing contacts 
Contact is primarily driven by academics as part 
of the research process 
  Increasing the incentives and funding available 
  having a dedicated R&D team who assist in 
linking academics to industry sectors 
Supportive of any contacts with industry. Time is 
supported as is travel etc. 
Academic/research staff create their own 
opportunities (as well as doing all of their own 
secretarial/clerical work). 
 main challenge for PhD 
candidate 
Finding out what the industry really wants and 
developing a budget that the industry will 
support 
Simply forging the necessary relationships in the first 
place.  It takes time to do this, and all industry 
stakeholders are not equal.  Targeting the right 
contacts is not always straightforward. 
Their ability to manage the project for academia and 
industry 
Dealing with the disaster when the partner doesn’t 
deliver vital resources 
Time. Money. Ethics. 
Time! University management has very little 
appreciation of what it take to accommodate 
successful research. Too often policy settings are so 
tight that these inhibit the research process. 
Financial cycles are often based on Australian 
season and the prevent a smooth interaction with 
northern hemisphere partners. 
 industry on the panel I would agree but I would leave ultimate 
decisions about expectations, examinations and 
standards to the University 
It is possible but difficult to manage in practice 
  For research where there is extensive 
infrastructure required, IE might improve value 
  I suggest the industry partner could form part of a 
project supervisory committee that sits 
alongside the PhD 
 industry placements This can work but it is hard to set up and would only 
suit a small number of projects 
Practically, ecology students doing fieldwork to 
measure natural processes would not have time to 
do this 
The industry partners would have to be totally 
informed regarding the contextual limits of the 
university's systems and protocols. The partners 
would have to made aware of the resource and time 
limits associated with the PhD process and the 
protocols of the Commonwealth. 
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 unis encouraging 
interaction 
There is also a risk of too many supervisors being too 
many cooks. Not all industry supervisors understand 
the requirements of a PhD….Often, partners will 
suggest projects as PhDs that are not original, are 
too focused on a single place and quite simply 
would not yield research of a quality suitable even 
for the most lowly international journal…Trying to 
accelerate the process, as we did with the ARC 
spirt/linkage grants, by having new and unreliable 
partnerships that provided too little support for 
students to complete, actually gave a worse 
outcome than had we just had a bunch of APA 
funded projects. 
  Compulsory internships or coursework for PhD 
students will only hinder collaboration, making it 
impossible for PhDs of the required size and quality 
to be completed in under 4 years. 
 negatives from a PhD 
working with industry 
Demands that don't match timelines, frameworks of 
PhD's 
 The copious replication of ethics and other 
bureaucratic hurdles... 
A lack of understanding of the requirements of PhD 
research by industry, OH&S red tape which can 
almost cripple field programs 
 how does the Australian 
Government support 
you to develop 
contacts 
Tenders. Grants. Conferences. 
C.5 Strengths and weaknesses of PhD graduates 
 
Target group Strengths Weaknesses 
Graduate Research skills. Attention to detail. 
Concentration and focus. 
Independent critical  thinking, time 
management, dealing with stress 
Self sufficiency, knowledge and 
ability to obtain information 
quickly, specialised technical 
skills and writing 
Fresh ideas. Enthusiasm. 
Focus on their research issue/s; 




Structure and Rigor and innovative 
thought 
Lack of hands on experience which 
everyone is looking for 
Confronting negative perceptions 
from other employees 
Lack of experience in industry 
(initially). 
Advanced skills in MS office 
products etc that are critical in 
non-academic careers. 
In industry, sometimes expectations 
for what is considered a positive 
result, are lower. 
low practicability 
May find it hard to relate to 
industry? bring different values of 
what is important 
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Tenacity under pressure and the 
capability for research integrity 
and ethical approaches. 
networks, patience, solutions,  
endurance 
innocence 
Project management, writing skills 
Communication skills 
commitment, passion, desire to 
learn and break into a field,  
Cheap labour 
big sky thinking 
The ability to synthesise and 
interpret information. The ability 
to understand systems and use 
them to advantage. Exceptional 
written and language skills. The 
knowledge and authority that 
comes from a deep understanding 
of a topic. 
Ability to ask the hard questions 
that no one wants to ask; 
Ability to seek evidence to justify 
propositions rather than relying of 
the desires / wishes of 
management. 
 
Pressure to lower standards, ethics 
or integrity as a consequence of 
deadlines, funding flow or 
directorial instruction. 
Inexperience in the work place, lack 
of communicative and 
collaborative skills, knowledge of 
the wider industry 
They might enjoy industry so much 
they may abandon the PhD 
We all have blind spots 
lack of real-world experience 
(which is why the placements are 
a good idea!) 
Cheap labour 
Unrealistically high expectations 
about their status (I have a PhD...). 
Having to divide time between 
placement and completing the 
PhD. 
Lack of generalist skills. 
Can get distracted to industry point 
of view 
This might also be discipline 
specific, but I've been told 
scientists and history buffs often 
have trouble working in groups 
and communicating complex ideas 
with the average Joe. But, I don't 
think this is a problem in the 
performing arts. Potentially, 
purely theoretical PhD holders 
won't understand the real-world 
environments those theories work 
in. 
The only weakness is that it does 
not happen enough 
The pace of industry.  Industry 
more often than not want answers 
now and are not necessarily 
willing to wait for the evidence, or 
are looking for the monumental 
outcome and not satisfied with 
incremental steps. 
Unnecessary emphasis on literature 
review and theoretical aspect, 
using unnecessary complex 
statistical skills when dealing with 
simple problems 
Industry Extra knowledge and new ways of 
doing things 




Target group Strengths Weaknesses 
A love for the topic 
Analytical ability  
Evidence/data based decision 
making 
High levels of technical knowledge 
in a niche field 
Research expertise, problem-
solving skills, ability to utilise 
existing research understanding 
(through the literature etc.) 
Structured thought and the ability to 
ensure veracity in approach 
Critical thinking 
Scientific/research method 
Use of data 
lack of understanding of the real 
world 
Industry & 'hands on" experience 
Too comfortable with analysis and 
too uncomfortable with action, 
creating momentum and making 
decisions based on less data. 
May have a less broad skill set 
Lack of operational experience 
Lack of experience working within 
the commercial sector (can 
sometimes be a culture shock), 
inability to communicate ideas 
effectively to a broad range of 
stakeholders, lack of 
understanding with regards to the 
significance of commercial 
imperatives. 
Too long spent on structured 
thought and the inability to fast 
track thinking 
potential loss of blue-sky research 
slow progress 
impractical solutions - idealistic 
view of working 
Supervisor Increasing in-depth knowledge of a 
field and time to focus on things 
that are not immediately profitable 
Better contacts, networking, applied 
knowledge, greater chance 
findings of research will be uptake 
by the industry 
Academic insights 
The ability to analyse a system, to 
identify short comings, formulate 
hypotheses and test them. Thus 
developing true solutions. 
Problem definition and problem 
solving 
Up-to-date (state of the art) and 
specialist skills 
New ways of thinking about 
industry-relevant problems 





potential for limited thinking 
lack of experience and 
understanding of workplace 
environments 
Poor foundations and poor thinking 
skills because too many people 
have lost sight of what a PhD is 
about. 
inexperience, communication, lack 
of breadth 
Distraction, confusing consultancy 
with research 
The free communication of an 
academic culture may not transfer 
well to industry. Industry often 
does not share a publication 
imperative. 
As above - poor communication and 
engagement skills. 
New graduates may not have the 
time management skills needed to 
apply themselves to regular work 
hours 
Practical application of the theory 
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Being able to concentrate solely on 
a particular projec 
Robustness of research approaches; 
tools/techniques 
Transferrable skills, contacts 
Enthusiasm 
If I'm being cynical, cheap labour... 




Research skills and the time to 
deploy them. 
Knowledge of the literature. 
Motivation 
Research, writing, presentations, 
project management, data analysis 
An understanding of the latest 
innovations in the field 
Experimental design skills 
Academic rigor to the topic under 
investigation 
LEADERSHIP 
ABILITY TO THINK 
CRITICALLY, LOGICALLY 
AND WITH ORIGINALITY 
They can drive innovation, increase 
effectiveness and increase 
linkages for the industry to the 
wider field of innovation. 
Innovation, dedication, approaches 
that industry do not have access to 
Open mind, passion about a topic, 
resource to do work that might not 
otherwise be possible in a tight 
fiscal environment 
Ability to understand high-level 
research, critical thinking and 
sound methods of testing. 
Intelligence. Curiosity. 
Professionalism. 
New research skills and a fresh 
perspective outside of the 
particular firm's perspective. 
Research acumen - research and 
evaluation design, written 
communication, 
reviewing/analysing/synthesis 
Detachment from real-world 
demands 
Potential to get too deep and not 
solve the problem at hand. 
Competing (i.e. academic) demands 
on the student mean that they may 
not be as productive as an 
employee. 
Lack of confidence 
Finding things interesting that are 
not necessarily focal problems for 
the industry. 
Difficulty of letting go university-
talk and communicating 
effectively with industry partners. 
They need to be self-interested and 
focussed on a pure research 
project which, almost by 
definition, is inconsistent with the 
instrumental needs of a financial 
institution or business 
Industry is often aiming quite low in 
terms of simply getting the job 
done without an interest in 
innovating further. It can be 
disillusioning. 
Time and focus. 
None. Our graduates leave us 
knowing people in their industry 
and understanding the constraints 
that apply to each aspect of the 
industry. They know what the core 
business is, and so what will be 
required of them. 
Could lose direction 
Language/cultural differences. 
Difficulties translating their skills to 
the work place 
Isolation from supervisors. 
They may be controlled by 
particular workplace protocols or 
power relationships. 
Narrow focus 
Being biased by industry drivers 
and losing academic freedom 
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existing knowledge in the area, 
evidence informed practice 
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